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EXECUTIVE SUMMARY 


A. BACKGROUND . Within the defense market, It Is difficult to Isolate, 
Identify ancTquantlfy the Impact of competition on acquisition costs. 
Traditionally, a 25s reduction is expected, but there is no empirical 
support for such expectation. Actually the Department of Defense has 
no firm basis for deciding when to Introduce competition or even If 
competition should be Introduced. When the value of competition cannot 
be measured with a reasonable degree of confidence, defense of budgetary 
estimates and the development of a good acquisition strategy Is exceedingly 
difficult, If not impossible. 

B. STUDY OBJECTIVES . The objectives of this study are to: 

(1) develop a methodology to estimate the net savings achieved due to 
competition, (11) further develop the methodology to forecast the net 
savings expected from Introducing competition Into the procurement of 
future Major weapon systems, (111) furnish an organized data basis to 
support the net savings methodologies. 

C. STUDY APPROACH . The approach taken to achieve these objectives 
Includes a thorough investigation of the procurement histories of sixteen 
items which were originally produced on a sole source basis and were later 
competed, the identification and analysis of factors explaining savings 
due to competition, and the synthesis of these factors Into workable 
methodologies. 

D. SUMMARY AND CONCLUSIONS . The savings achieved by Introducing competition 
into the 'production of weapons systems can be reasonably estimated. Of the 
sixteen Items analyzed, five showed a loss due to competition. Savings for 
the sixteen items averaged 10.8 percent. The forecasted savings methodology 
(FSM), which was developed from the analysis of the sixteen systems, is a 
useful tool which provides an estimate of the expected savings, or loss, 
from Introducing competition as well as an analysis of the qualitative 
factors influencing competition. A test of the FSM should be conducted. 
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CHAPTER I 
INTRODUCTION 


A. BACKGROUND , 

Within the defense market, it Is difficult to isolate, identify, 
and quantify the Impact of competition on acquisition costs. Tradition¬ 
ally, a 251 reduction is expected, but there is no empirical support for 
such expectation. Actually the Department of Defense has no firm basis 
for deciding when to introduce competition or even if competition should 
be introduced. When the value of competition cannot be measured with a 
reasonable degree of confidence, defense of budgetary estimates and the 
development of a good acquisition strategy is exceedingly difficult, if 
not impossible. 

i This report Is an unclassified compilation of the work of the Army 
Procurement Research Office In the area of competition. It incorporates 
material from a study by Tecolote Research* Inc., details of which a*e not 
hire Included.* 

LI. STUDY OBJECTIVES . 

The objectives of this study were; 

1. Develop a methodology to estimate the net savings achieved due to 
competition. 

2. Further develop the methodology to forecast the net savings expected 
from introduci-'* competition into the procurement of future weapcn systems. 

A, J. Kluge and R, R. Liebemann, “Analysis of Competitive Procurements, 1 * 
Tecolote Research, Inc., 5266 Hollister Ave., Santa Barbara, California 93111 
TK- 93 , August 197S. (FOUO) 






3. Furnish an organized data base to support the net savings meth¬ 
odologies. 

The net savings methodologies were developed for application on 
missile and electronics systems In general. Included in the forecasted 
savings methodology Is the criteria that must be met before efforts 
should be made to introduce competition into the acquisition of a 
specific system. 

c. definitions . 

CONTRACT PRICE 08 PRICE: the cost of an Item to the Government. 

It includes all costs to produce the Item, both direct and indirect, 
plus profit. 

COST: the total expenses Incurred in order to produce an item, 
both direct costs and ,in appropriate share of indirect costs. 

DIRECT COST: any cost that is specifically Identified with a 
particular final rest objective. 

INDIRECT COST OR OVERHEAD: any cost not directly identified with 
two or more final cost objectives or with at least one intermediate 
cost objective. 

NON-RECURRING COSTS: one-time costs such as initial production 
facilities, special acceptance and inspection equi (Avert, and other 
"stsrt-up 1 * costs required to produce w item. 

RECURRING COTtfS: those eosts, excluding non-recurring costs, 
necessary for production of an item. Manufacturing labor costs and 
the cost of materials consumed in production of ttv item are examples. 

RECURRING PRICE: recurring cost, including WA. p'us profit. 
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The analysts In this report ts based on a total of sixtrv, systems/Items, 

ten of which were studied by APRO . The remaining six Items were studied by 

Tecotote Research, Inc., (TRI), and are described In detail In their report 

2 

TN-93, “Analysis of Competitive Procurements." While the data from TRI's 
report are used in this report, the detailed analysis of the Individual Items 
will not be repeated- The distribution of Items Is recapitulated below. 


ORGANIZATION 

APRO 


SYSTEM/ITEM ANALYZED 


TOW Missile 
TOW Launcher 
DRAGON Round 
DRAGON Tracker 
SHILLELAGH Missile 
FAAR Radar 
FAAR TADDS 
PRC-77 Radio 
ARC-131 Radio 
UPM-93 Test Set 


SHRIKE Missile 
SIDEWINDER Missiles 
AIM-9B GCG 
AIM-9D/GGCG 
Standard Missile 
BULLPUP AGM-12B Missile 
MARK 46 Torpedo 



E. STUDY APPROACH AND R ESEARCH METHODS . 

The approach employed to accomplish the above objectives began with 
a thorough ;nv?*t»j:Mon n sixteen items which were originally produced 
on a sclc *ou. tv tciis and were later competed. This included searching 
through contract flics, cost reports, progress briefings, technical data 
packages, pertinent studies and other related Information. The investigation 
also included interviews with available Government, personnel who were know¬ 
ledgeable of the circumstances surrounding major milestones and decision 
points throughout the procurement history. Contractor personnel were 
interviewed to define the business and financial environments at the time 
of competition, financial reports, audit reports, and pre-award surveys 
«ere also reviewed, when available, to assist in this area. A comprehensive 
search for competition related literature was made of sources within the 
Federal Government, and the business and academic communities. 

Factors explaining the actual net savings due to competition were 
identified and analyzed for the extent of influence. Those quantifiable 
were Isolated and used to develop the estimated and forecasted net savings 
methodologies. They were also recorded and retained as part of the 
supporting data base. Those influencing factors that were not as easily 
quantifiable were likewise recorded and retained as part of the data base 
and were also analyzed as to how their influence could be included in the 
not savings forecasting methodology. 

The estimated savings aaihodology is based upon a siteple cost estimating 
analysis model using commonly accepted accounting procedures. Net savings 
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are calculated by determining the pertinent cost factors and Making 
idjustments for inflation and learning. The forecasted savings methodology 
Is considerably mere complex since It Inc’udes an analysis of both qualita¬ 
tive and quantitative factors. 

The methodology for forecasting net savings incorporates a agression 
model to forecast the unit price of the system after the fl ■ repetitive 
award. Additional quantifiable factors. Including those in the estimated 
savings methodology, are Incorporated to develop the complete set o* factors 
for determining expected net savings from competition. The net savings 
figure that results from this forecasting model Is complemented by an analysis 
of the qualitative factors by having expert procurement personnel weight them 
relative to one another and assign subjective scores on a scalar basis which 
results in a “competition Index". This Index is then compared with other 
systems similarly analyzed but already competed to determine if the qualitative 
factors encourage competition. 

The services of Richard A. Scott, Ph.D., CPA. Associate »rofe$u>r of 
Accounting, Virginia Commonwealth University, and James R. Harehand. Ph.D., 
Assistant Professor of Economics. Virginia Coamonwealth University, were 
utilized In the literature search, 
f. METHODOLOGY ASSUMPTIO NS. 

A few assuepti.ns were necessarily made during the development of the 
estimated savings methodology and the forecasted savings methodology. They 
were necessary tt develop general methodologies that were relatively simple 




to apply and yet produced reliable results considering the quality of 
existing data bases and the cost analysis state-of-the art. If the 
Information available on other weapons systems under study is such that 
different assumptions are warranted, the methodologies should be adjusted 
accordingly. They are meant to be general guidelines, not an inflexible 
set of rules. Additional assumptions were made during the application of 
the methodologies because of the circumstances in the systems being reviewed. 
These assumptions are described as they occur throughout the report. 










CHAPTER H 

ESTIMATED SAVINGS METHODOLOGY 


A. INTRODUCTION . 

It Is Important to know how much money was saved due to competition 
for two reasons. One reason is to determine if the Investment In engendering 
competition has been recouped. The second reason Is the need to build a 
good data base on which to base future decisions regarding competition. 

While It Is virtually Impossible to determine exactly what savings were 
achieved due to competition, the savings can be estimated with a reasonable 
degree of accuracy. The methodology contained In this chapter Is basically 
an accounting model with savings debits and savings credits. In addition 
to hardware costs, It takes into consideration non-recurring and start-up 
costs, learning. Inflation, and discounting. 

Ideally, the procurement of the system under study should be completed. 
This allows one to determine total quantities procured and actual costs, or 
prices paid, rather than estimated quantities and estimated costs or prices. 
The methodology does not address Government administrative costs due to 
competition. These costs should be taken into consideration in each analysis. 
Some of the possible Government administrative costs are Incurred In the 
following areas: 

1. Preaward Phase. 

a. Preparation of solicitation. 

b. Preparation of additional copies of TOP. 

c. Evaluation of offers. 
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d. Negotiation costs. 

e. Preparation of an additional contract. 

f. Additional audit and preaward survey costs. 

g. Dual Should Cost studies. 

2. Post Award Phase. 

a. Extra testing costs. 

b. Contract administration costs. 

c. TOY to two contractors. 

d. Two sets of software reports. 

3. ESTIMATED SAVINGS METHODOLOGY . 

The methodology developed to provide an estimate of savings achieved 
is summarized by the flow chart in Figure 2*1. The steps are structured 
as general guidelines and are net an inflexible set of rules. If the 
circumstances of a weapons system under study require different assumptions 
to produce realistic results, the methodology should be adjusted accordingly. 
The analyst's good judgment should certainly take precedence. 

There are seven bask steps to complete the methodology. These are 
described In detail as follows. 

STEP 1. Collect Available Cost and Quantity Data 

From basic contractual Instruments and cost reports, collect 
the following typos of data. 

a. Contractors. 

b. Contract numbers. 

c. Fiscal years of awards. 


a 






FIGURE 2-1 


FLOW CHART OK ESTIMATED 
SAVINGS METHODOLOGY 










d. Initial hardware unit prices, option prices and total 
contract prices. 

e. Quantities procured. 

f. Non-hardware and non-recurring costs which are included 
in the unit price; e.g., 

Cl) data coses. 

(11) facilities costs. 

(Ill) Special Acceptance and Inspection Equipment (SAIE) costs. 
(1v) start-up costs. 

(v) Systems Engineering and Project Management costs. 

STEP 2. Adjust Data for Contractual Changes . 

From contract modifications and engineering changes, determine 
changes In input data such as: 

a. Fiscal year of any change in quantity. 

b. Amount of new quantity (Increase/decrease). 

c. Any change in unit price or option price. 

d. Reason(s) for change In unit price. 

e. Hardware modifications which significantly altered 
the Item from that which was competed, 

An attempt should be made to keep the hardware substantially 

the same throughout the analysis by adjusting the unit eosts and prices 

to reflect major changes. This Is done to alnlmue the effect af these 

hardware changes on the competition savings. 
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STEP 3. Determine Unit Recurring Costs and Prices . 

Determine basic unit recurring costs and prices ty: 

a. Excluding all non-hardware and non-recurring costs 
from the unit price; 

b. Adding profit to unit recurring costs, which Include 
General and Administrative (G&A) costs, to get unit 
recurring prices; 

c. Adjust unit costs and prices to a common base year 

to account for inflation. Use actual escalation where 
avaflablc; otherwise, use an approved commodity Index. 

STEP 4. Oevelop Cost-Improvement Curves . 

Although the primary purpose of this step Is to obtain an 
accurate sole source cost-Improvement curve for projection purposes, 
cost-Improvement curves should be constructed for each contractor for 
comparison. Learning unit curve theory should be used In their construction. 
Split-buy data points for the sole source contractor should be used with 
caution because of the potential Influence of competition on these values. 

If after a careful analysis they are used, supporting documentation should 
be prepared. If other factors such as production rate changes or major 
production breaks affect the sole source eost-improvement curve, adjustments 
should be made accordingly. Also, if accurate prototype cost data is avail¬ 
able, and if the prototypes were manufactured in substantially the same 
manner as the production lots, they should be included in the sole source 
curve construction. 

a. Calculate algebraic lot mid-points for available lots 

(monthly, quarterly, or yearly) for the total quantities procured. Beware of 
3 

problems with concurrent production. 

’ r~- 

For an analysis of this situation, see “Concurrent Production and the 
Cost Oeta Problem: A Solution," Kluge, Arthur J. and Pilling, Donald t.. Oct 1975. 
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b. For the pre-competition period, determine two cost-Improvement 
cerves. One H for the sole source contractor using recurring price 

oata points, and the second Is for the second source contractor If there 
was a second source. 

c. For the post-competition period, determine the cost-improvement 
curve of the winning contractor using those contract price points commencing 
with the buy-out competition. 

d. On one logarithmic grid, plot the cost-improvement curves for 
each of the three data sets for display purposes. Figure 2-2 illustrates 
such a display. 

STEP 5. Determine Savings Credits . 

Determine total savings creoits in unit recurring prices by 
comparing the estimated cost (EC) of not having competition with the 
actual cost (AC) of the competition. EC Is calculated by projecting the 
sole source cost-improvement curve to cover total program requirements* 

AC If calculated from the actual costs incurred by the Government from 
the competition. All split-buy prices and quantities are included in 
the following calculations. 

a. Project the pre-competition sole source cost-improvement 
curve to cover all procurement quantities except those included in the 

curve's development and possibly the educational buy of the second source 

4 

contractor. If the educational units are solely for second source qualifi¬ 
cation, which they usually are, and would not have been procured If competition 

- 4 -— 

This projection In STEP 5a of the sole source contractor's cost-improvement 
curve assumes the sole source contractor would continue in a no competition 
environment on the same learning curve established as a sole source producer. 
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had not been Introduced, the educational buy quantity should be excluded 
from the projection. Total procurement quantities should Include all 
concurrent requirements planned for In the DQD Budget and Foreign Military 
Sales (FMS), but exclude follow-on buys solely for FMS. A ten percent fee 
is assumed In the projection of the sole source courve. 

b. From this projection and the actual recurring prices used to 

develop the sole source cost-Improvement curve, calculate EC (the total 

estimated recurring price for the hardware If no competition had been 

introduced) by multiplying the production quantities by the unit recurring 

5 

prices for all procurements and sunning these products. Add any post- 
competition non-recurring costs Incurred, commencing with the buy-out 
competition, so that this no-competltlon total can be related to the 
competition total. 

c. Calculate the actual total recurring price for the hardware 
before the buy-out competition (Including any split-buy points) by adding 
the individual recurring price totals of both contractors before buy-out 
competition. These individual prices art* calculated as described In Si'EP 5b. 

d. Project the pest competition cost-improvement curve of the 
winning contractor's actual prices to also cover the future requirements if 
the program Is still active. 

e. From this projection, calculate the actual total contract price 
commencing with the buy-out competition by multiplying the procurement 
quantities by respective unit prices and summing as in STEP 5b. 

—T - 

The sole source contractor's non-recurring costs are excluded fro® considera¬ 
tion in this methodology since they would have been incurred whether or not 
competition was introduced, and they do not affect the net savings calculation 
in STEP 7. 
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f. Calculate AC by adding tha totals tn STEPS 5c and 5*. 
Subtract AC from EC In STEP 55 to determine the hardware savings credit 


due to competition. 

STEP 6. Determine Savings Debits . 

Determine total savings debits by adding those costs Incurred 
by the Government solely because of competition. Savings debits can result 
from many different circumstances and should be charged as good judgment 
dictates. An example of one such debit is the unr&couped progress payments 
paid to a contractor who goes bankrupt while attempting to produce the Item. 
The more common debits are as follows: 

a. Determine the non-hardware and non-recurring prices for 
the second source by subtracting the total hardware recurring price from 
the total contract price which Includes all costs and quantities (including 
split-buy contracts). 

b. Determine any contractual support prices paid to th«» . 
source contractor for support of the second source contractor. 

c. Determine any additional costs due to program stretch¬ 
out to develop a second source. 

STEP 7. Determine Net Effect of Competition . 

a. Subtract the total saving* debits in STEP 6 from the total 
savings credits In STEP 5 to determine the net savings. 

b. Compute the net savings percentage by dividing the difference 
in STEP 7a by the estimated cost total in STEP 5h. 
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In addition to completing tha above methodology, a review of the 
post-competition cost Improvement curve should be made to determine 
the M buy1ng-1n M tendency of the winning contractor. A post-competition 
slope greater than 1.00 indicates the possibility of a buy-in. If a 
significant trend Is evident, or a large difference in beginning and 
final unit price exists, the reasons should be determined. 
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CHAPTER III 

ANALYSIS OF WEAPONS SYSTEMS 


A. INTRODUCTIO N, 

This chapter presents «n analysis of the Items which were Investigated 
Investigated by APRO. The first part of the analysis Is a narrative 
description of the system followed by the production history. The 
estimated savings methodology (ESM) application Is then presented 
which provides both the dollar and percentage estimates of savings 
achieved. 

B. analysis of systems . 

1. TOW. 

a. Sy stem Description . 

Tow is a heavy assetlt weapon designed primarily to destroy 
enemy tanks, pill boxes, and armored vehicles. The missile Is tube 
launched, optically tracked and wire guided. The system is manned by 
a crew of four and is man-portable when disassembled. TOW can be fired 
from a tripod, from vehicles, and in the airborne model can fee fired 
from helicopters. 

The system is composed of the missile, launcher, and ancillary 
equipment. The three major components of the launcher are the optical sight, 
the traversing unit, and the missile guidance set. Ancillary equipment 
includes a battery chafer, vehicle mounting kits, and training equipment. 
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b. Production H stpry . 

The first production contract, DAAH01-68-C-2141, for the TOW 
missile system was awarded to Hughes Aircraft (MAC), the system developer, 
by letter contract in June 1968. This was a Fixed-Price-Incentive (FPI) 
contract with Incentives on co:it, delivery (negative only), and performance. 
Und.r this contract, TOW missiles, TOW launchers, and ancillary items 
were procured. 

The second source contractor for the TOW missile was chosen by 
standard source selection procedures: Chrysler Corporation was selected over 
Philco-Ford and Varo. Chrysler was awarded contract DAAH01-69-C-0928 In 
January 1969. It W3S a Firm-Fixed-Price (FFP) contract for an educational 
buy of missiles with options for additional quantities. 

In December 1969 and In January 1971, HAC was awarded FFP contracts 
for the three major components of the launcher. Contract DAAH01-70-C-0318 
called for various quantities of Missile Guidance Sets, Optical Sights, and 
Traversing Units. Contract DAAH01-71-C-0339 was for delivery of the same 
quantities of each of the three coapc-ents. In April 1971, FFP TOW missile 
production contracts were awarded to KAC (DAAHQ1-71-C-0994) and Chrysler 
(0AAH01-71-C-0995). These contracts were the result of split competition 
between MAC and Chrysler. As the winning contractor, HAC received the 
larger quantity. 

The HAC and Chrysler competition for the “buy-out* quantity 
resulted in HAC being awarded a Fixed Price Economic Price Adjustment (FPEP4) 
contract (DAAH01-72-C-0418) in fioveeber 1971. A second competition between 
HAC and Chrysler resulted in the award of an FPEPA contract (DAAH01-7S-C-0626) 
to HAC in February 1975. 








S& && \t. r*r ^ 0*^^ '* *&*$?% f *pg j{gS£* -*%<? * 


la 1972 the three major components of the TOW launcher were 
openly competed', no educational quantity was Included. As a result, 

Emerson Electric Company was awarded a FPEPA contract (DAAH01-72-C-0611) 
in March 1972. The launcher components were again competed, this time 
with competition limited to MAC and Emerson. Emerson was awarded contract 
DAAH01-75-C-Q628 In February 1975. Both contracts were multi ‘year contracts, 
c. ESM Application . 

(1) Input Data Caveat . As discussed in the estimated savings 
methodology, two sources of input data were used for the TOW savings calculations. 
One source was the production contracts for the prime and second source. These 
TOW missile contracts are DAAH01-68-C-2141, 0AAH01-71-C-09S4, QAAH01-72-C-0418, 
and 0AAHQ1-75-C-Q626 with Hughes Aircraft Corporation anu DAAK01-89-C-Q928 
and DAAH01-71-C'0995 for Chrysler Corporation. The TOW launcher contracts 
for Hughes Aircraft Corporation are 0AAHO1-68-C-2141, DAAHQ1-73-C-Q318 and 
DAAKQ1-71-C-Q339, and 8AAH01-72-C-0611 and DAAH01-75-C-0623 for Emerson 
Electric Company. 

Generally, contract prices alone should not be used to 
develop learning curves sine* they usually include non-recurring or start-up 
costs which Increase first unit cost which normally produces a steeper learning 
curve and overstates unit recurring prices. If non-recurring costs can be 
isolated from contract prices, or if non-recurring costs are negligible, 
then contract price data would be acceptable, but it is difficult and some¬ 
times impossible to identify these costs. The only clue available to isolate 
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unit recurring prices from the TOW data is the inclusion in some 
solicitations and contracts of a clause regarding option prices 
substantially as follows. 


The Contractor agrees not to Include In the 
price for option quantities any costs of a 
startup or nonrecurring nature, which costs 
have been fully provided for in the unit 
prices of tffe firm FY 75 quantities, and 
further agrees that the prices offered for 
option quantities will reflect only those 
recurring costs, and a reasonable profit 
thereon, which are necessary to furnish the 
additional option quantities. 6 


Contract data does give reliable production quantity figures, although it 
usually requires considerable effort to track them through the many contract 
modifications that are prevalent In a major weapons system. 

The second source of Input data for the TOW savings calculations 
is the quarterly cost reports prepared and submitted by the contractors. 

The first few reports on the TOW missile and launcher were submitted on 
DO Forms 1177, Cost incurred on Contract, and the remaining reports were 
submitted on DO Forms 1737, Procurement Information Functional Cost-Hour 
Report, and 1738, Procurement Information Progress Curve Report, which 
replaced the 00 Form 1177. This form change complicated cost identification 
since the cost and quantity data usually did not track from the predecessor 
set to the successor set. In some Instances the cost reporting requirement 
was cancelled altogether which resulted In gaps In the data base. 

6 

MICOM Solicitation Number DAAH01-75-R-0205. 
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The one serious problem evident from a thorough review of the 
available TOW cost reports Is that they do not provide good an Indicator 
of contractor learning as Intended. There are many reasons for this. First, 
there appears to be a definition problem In distinguishing between non¬ 
recurring cost and recurring cost. Different contractors choose to report 
them differently. Second, the timing of the costs Incurred and reported 
by the contractor do not correlate to the production quantities delivered 
and reported. Therefore, there Is little or no correlation between the 
DO Form '737 and DD Form 1738 submitted together each quarter, and both 
forms as structured are needed to develop valid cost-Improvement curves. 
Third, the quantities reported in the cost reports do not always agree 
with the quantities procured in the production contracts. Fourth, the 
assumptions required to adjust the available cost data so It Is useable 
can result In fitting the data to a preconceived mold. Fifth, there Is 
always the problem of accuracy and reliability of the contractors In pre¬ 
paring the reports. 

Notwithstanding these shortcomings In the cost report data 
which detract from the confidence In the resulting calculations for the TOW 
system, It Is submitted that the estimates presented here represent the 
most reliable estimates available for the current data base. 

(11) TOW Missile Resul ts. A substantial portion of TOW missile 
cost Is In material and subcontract cost which does not experience the same 
rate of learning as the manufacturing and assembly effort of the sole souree 
prime contractor. As reported on the TOW missile cost reports, the ro-v-Hal 
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and subcontract cost portion of the total unit cost Is 35% during tha first 
production lot and 87% during the last production lot before the split 
competition. After adjusting the reported data for some learning* the mate* 
rial and subcontract portion Is roughly 70~ of the unit cost during the last 
lot before competition. The TOW Should Cost Study shows the proposed material 
and subcontract cost to be 59X of the total for the split competition. 7 
These percentages show two things: (1) the material and subcontract portion 
of the TOW missile cost Is substantial, and (2) the various data sources do 
not substantiate one another as to what the exact percentage Is: 

Because the material and subcontract portion Is substantial, 
two separate cost projections were made In STEPS 4 and 5 to estimate savings 
more realistically. One projection was for the sole source prime contractor's 
manufacturing effort, the second was for the material and subcontract cost. 

The missile price Indices given In Appendix A were used to adjust the cost 
data for Inflation for all missile system studied. Also, the first unit 
for the TOW missile cost*Improvement curve development was assumed to be the 
first production unit. Sixty-six prototype TOW missiles were excluded. 

This assumption was also made for the TOW launcher calculations In which 
fifteen prototypes were excluded. 

The unadjusted material and subcontract costs reported by the 
sole source prime contractor are roughly constant which would result In a 
flat lecrnlng curve. Since It It known that some learning Is actually 

TOW Missile Should Cost Analysis, Hughes Team Report. US Army Missile 
Command, Redstone Arsenal, Alabama 3S809. 18 Jan 1971 - 18 Mar 1971. 
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experienced by the subcontractor, the raw cost data should be adjusted 
to more reasonably reflect reality, But the available data sources do 
not provide much assistance. 

Herein lies the major problem In estimating the savings from 
competition for the TOW missfle. The amount of learning experienced Is 
dependent upon many factors Including who the subcontracts are, which 
components are subcontracted, and the laoor/materlal mix. The rate of 
learning varies on a case-by-case basis. Considerable effort would be 
required to obtain subcontractor learning curve data on all of the TOW 
subcontractors, even if such data exists. This forces one to assume a 
reasonable learning rate, thereby assuming a corresponding savings since 
a substantial portion of the costs are affected. 

Figure 3-1 summarizes the results of applying the estimated 
savings methodology using various learning rates and Illustrates the 
sensitivity of the savings estimate to the assumed learning rate for the 
material and subcontract cost. A comparison of the total projected unit 
price of $3,680 using the 95% rate with the $3,797 actual contract unit 
price for the split buy favors a 95% assumption, but the projected material 
and subcontract cost of $2,688.does not agree with the $2,113 figure from 
the TOW Missile Should Cost Study. Judging from historical learning rates 
and the resultant savings values themselves, the 95% learning rate appears 
conservative, and the 85% rate appears liberal. Additionally, it is doubtful 
that the sole source prime contractor could sustain a steep 76% learning 
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FIGURE 3 - 1 . Sensitivity of TOW Savings Estimate to Assumed Rate for Material 

and Subcontractor Learning. 







rate throughout the TOW production effort. The true percent of savings 
lies somewhere In the range defined by the two extremes In Figure 3-1. 

With no additional Information available, the best estimate 4 s the mid* 
point, or 90S, which results in an 8.5* savings estimate. 

For comparison purposes, Figure 3*1 also shows the resulting 
savings estimate If no separation or distinction Is made between prime and 
subcontract costs. This is the procedure commonly followed in major weapon 
system cost studies. 

(HI) T OW Missile Calculations . Using an assumed 90% cost- 
improvement curve for material and subcontract cost, a savings estimate of 
8.5% and $61.3 M results for the TOW missile. Portions of the TOW missile 
calculations are classified so it is not presented here. 

(iv) TOW Launcher Results . The cost reports available for the 
TOW launcher allowed, with some adjustments, the development of cost-improve- 
.•Ment curves for the three major launcher components; i.e., optical sight, 
missile guidance set, and traversing unit. 

Exercising the estimated savings methodology with this data 
results in a savings estimate of 30.2% or $83.for the TOW launcher. 
Portions of the TOW launcher calculations are classified so it is not 
presented here. A major portion of the savings can be attributed to the 
Government not incurring an expense to educate a second source. The launcher 
complexity, TOP quality, and potential requirements were such that an 
experienced, capable contractor could bid competitively if willing to accept 
a reasonable risk. 
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2. DRAQON. 

a. System Description . 

The DRAGON Is a coromand-to-11ne-of-$tght guided missile system. 
Fired by one man from a recot11ess launcher, the missile is tracked optically 
and is guided automatically to the target by electrical impulses transmitted 
via a wire command link. It Is used primarily in an anti-tank role. The 
weapon consists of two major components - a round and a tracker. 

The round consists of the launcher and the missile. The launcher 
serves the dual purpose of being the handling and carrying container for the 
missile, as well as providing the initial propulsion force for missile launch. 
The DRAGON tracker consists of the optical sight, the firing mechanism, an 
IR sensor and a control signals comparator. Ancillary equipment for the 
DRAGON system Includes training equipment ana a test set. 

b. Production History . 

On 2 October 1967 a letter contract was awarded to the DRAGON 
system developer, McDonnell Douglas Astronautics Corporation (MCDAC), to 
conduct a Production Engineering Program, with subsequent production and 
delivery of system hardware, ancillary items, and engineering services to 
support the DRAGON Weapon System. The contract was definitlzed on 28 June 
1968 in the amount of $18.2 million for Advance Production Engineering. 

This portion of the contract was awarded on a Cost-Plus-Award-Fee basis. 
Subsequent production engineering and hardware provided under this contract 
were established on a Fixed-Price-Incentivo-Fee basis. 

Four years of production buys were awarded. Systems hardware 
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procured under this contract were; 

Guided Missile and Launcher, Surface Attack, Heat M222 
Guided Missile and Launcher, Surface Attack, Inert, M223 
Tracker, Infrared, Guided Missile, SU-36 
A second source was authorized on both the round and the tracker, 
to develop a competitive position on each through the use of educational 
production contracts. The contract for a second source on the DRAGON round 
was awarded to Raytheon Company on 20 September 1972 on a Finn-FIxed-Price 
basis for a small educational quantity with options for additional quantities. 

The contract for a second source on the DRAGON Tracker was awarded to 
Kollsman Instrument Company on 23 March 1973, on a Flrm-Fixed-Prlce basis, 
again for a small educational quantity with full production options. 

Both the DRAGON Round and Tracker were authorized for a partial 
competition phase. Dual award could be made on either a 60/40 or 50/50 
percent split of the total FY 75 and/or FY 76 requir brents. Awards were to 
be made on the basis of the lowest evaluated price to the Government. MCDAC 
won both aspects of the partial competition over Raytheon and Kollsman. The 
follow-on options were exorcised on both winning and losing contracts. This 
resulted In MC0AC having two 60$ production awards for rounds and two 60$ 
awards for trackers. The losers in this phase (Raytheon on rounds and 
Kollsman on trackers) each received two 40$ production awards - one each 
for the original contract and the option - on their respective Items. Both 
MCDAC contracts were awarded on a Finn-Fixed Price basis. KoUsman's contract 
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was also Firm-Fixed-Price, and Raytheon's contract was awarded Fixed- 
Price Incentive. 

The final buy-out contracts on a winner take all basis were 
awarded Fixed-Price with Economic Price Adjustment with Raytheon winning 
for the round and Kollsman winning tracker competition, both over MCDAC. 

Both contracts were for the FY 7T, FY 77, and FY 78 Program Years and 
allowance for options in each of those years, plus add-on options for 
FY 79 and FY 80. 

c. ESH Application . 

(1) Input Data Caveat . The production contracts with McDonnel 
Douglas Astronautics Company (MCDAC) for both the DRAGON round and tracker 
are DAAH01-68-C-0282, DAAH01-76-C-0022, and DAAH01-76-C-0024. Raytheon's 
contracts for the round are DAAH01-73-C-0189, DAAH01-76-C-0025 and DAAHOl-76- 
C-1271. Kollsman Instrument Company's contracts for the tracker are 
DAAH01-73-C-07 18 • DAAH01-76-C-0023, and DAAH01-76-C-1272. 

In addition to the DRAGON contract data, quarterly cost 
reports were reviewed In an attempt to establish realistic cost-improvement 
curves. The first few reports were submitted on DO Form 1177, followed by 
DD Form 1737 and 1738. The remaining reports were submitted on DD Form 1921-1, 
Functional Cost Hour Report, and 1921-2, Progress Curve Report, which were 
used to replace DD Forms 1737 and 1738 respectively. 

Unfortunately, the DRAGON cost reports, like the TOW cost 
reports, do not provide a good Indicator of contractor learning. The 







reporting requirement was dropped for some production lots, and those 
reports that were requested and submitted have little use regarding 
learning. The following warning was given in a cover letter accompanying 
early reports. 

“Caution should he exercised in the utilization of 
data reported on the Inclosed DD Form 1177's, since 
the basis for entries does not necessarily conform 
with the Instructions on the reverse side of the 
form, but rather to Implementation agreements between 
the contractor and MICOM." 3 

The DRAGON cost reports have the same shortcomings discussed 

In the TOW section, only to a greater degree. There Is little correlation 

between the OD Form 1737 and 1738 or 00 Form 1921-1 and corresponding 1921-3 

even though submitted together at times. Cost report quantities and 

contract quantities do not always agree. Too many major assumptions would 

be required to use what data is available. Therefore, the DRAGON cost reports 

were not used to develop cost-improvement curves. 

The source of cost data that was used Is the “DRAGON Baseline 
9 

Cost Estimate." This study verified the DRAGON round learning rate of 85H 

that was developed In an earlier study and offered an updated estimate of an 
10 

831 rate for the tracker. The earlier curves were developed by government 
personnel visiting the sole source contractor's plant, reviewing cost and 

8 ~ 

Letter to AMCPP-X from AMSMMQAQ, Subject: Subject Reports QAAH01-e7-C 
104 and DAAH01»6a-C-0232, dated I960. 

9 

“DRAGON Baseline Cost Estimate." US Army Missile Command, Redstone 
Arsenal, Alabama 35809. Appendix C, 9 May 1975. 

10 

"Reassessment of DRAGON Engineering Cost Estimates." US Artny Missile 
Cotaitand, Redstone Arsenal, Alabama 35809. Updated December 1972. 
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accounting records, and Interviewing contractor personnel. It appears to 
be the best learning curve estimate and data source available for DRAGON. 

(11] DRAGON Round Results , Like the TOW missile, a substantial 

portion of the DRAGON round unit cost Is In material and subcontract costs. 

These costs were 37% of the total recurring unit cost during the first 

11 

production lot and Increased to 672 of lot six cost. Cumulative quantity 
at that point was only 322 units. The DRAGON Baseline Cost Estimate (BCE) 
did not separate these costs for projection purposes. 

The estimated savings methodology was exercised for the DRAGON 
round using data from all three of the previously discussed sources. 

The calculations using this data resulted In an estimated 
savings of 2.72 or $8.QM for the DRAGON round. Since the cost projections 
based on the BCE data are substantiated by actual contract price data for 
the precorapetltlon period, this estimate appears reasonable and credible. 
Portions of the DRAGON round calculations are classified so it is riot 
presented here. 

(Ill) D RAGON Tracker Results . Three data sources were used in an 
attempt to develop savings estimates for the DRAGON tracker; cost reports, 
contract data, and the BCE data. 

The BCE study chose to stay with the original 87.72 learning 
rate rather than the updated 832 rate because it was closer to historical 
rates for electronics hardware. The 87.72 rate produced a 292 or $43M 
savings estimate for the DRAGON tracker. The 832 rate produced a -8.52 or 
$6M loss estimate. Neither rate could be substantiated by actual contract 
n 

Ibid . 
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prices; although the 83£ rate provided projections closer to the contract 
prices. The Pest estimate of an 85% rate at roughly the mid-point produces 
a UZ or $12.2H savings estimate. Portions of the 08AGOH tracker calculations 

are classified so It Is not presented here. 

3. Shiltelaoh. 

a. System Description . 

The SHILLELAGH Missile System Is a direct fire, boost glide, line-of- 
sight missile system. Missile tracking and command guidance is accomplished 
using infrared links between tne missile and vehicle mounted guidance and 
control (GAC) system. The breech-loaded, tank-mounted 152mm gun tube Is 
used for launching the missile. The missile Is loaded, aimed and fired in 
the same manner as conventional ammunition except that sighting with the 
SHILLELAGH guidance system does net require an estimate of target lead or 
gun elevation based on range, target velocity, or windage. 

The SHILLELAGH Missile System as the primary armament of a tank/ 
vehicle is under the direct command of the Tank Commander. It is employed 
against all types of armored vehicles likely to be encountered on the 
battlefield. It also has explosive effect against personnel and unarmored 
material, including field fortifications. 

First deployment of tne SHILLELAGH was with the Sheridan vehicle 
in June 156/. 

b. Producti on History . 

The first SHILLELAGH production contract was awarded to the 
- TI -— 

“Shillelagh Fact Book. 1 * Artsy Missile Command, Redstone Arsenal 
Atabaw 35809. 19?4. 
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system developer, Phllco-Ford Aeronutronics Co., Newport Beach, California, 
In November 1964. This contract, DA-04-495-AHC-555(Z), was a Cost-Plus- 
Incentlve Fee CCPIF) contract under which 1,393 missiles were delivered. 

The second sole source CPIF production contract, OA-01-021-AMC-13705(2), 
required Phllco-Ford to deliver 16,552 missiles. It was awarded In 
December 1965. Phllco-Ford's third sole source production contract, DAAHQ1- 
67-C-0002, was awarded in FY 67 on a Fixed Price Incentive (FPI) basis. 

Under this contract 21,846 missiles were procured. 

During approximately the same time frame as contract DAAHQ1-67-C- 
0002, Martin-Marietta of Orlando, Florida, was developed as a second source 
of SHIUELAGH missiles. Firm-Fixed Price (FTP) contract, DA-01-021-AMC- 
14299(Z), required delivery of 4,960 missiles between FY 66 and April 1969. 
Martin's second FFP production contract, DAAHD1-68-C-1Q20. required delivery 
of 7,540 missiles between FY 68 and September 1969. 

In July 1968, Philcc-^ord was awarded the competitive FFP buy-out 
contract. Under this contract (UAAH01-69-C-0059), Philco-Ford delivered 
35.903 missiles. 

c. £SM Application . 

Contract price and quantity data for the SHILLELAGH Missile 
12 

were obtained from the Shillelagh Fact Book. The Fact Book also provided 
extensive cost-improvement curve data. Since the curves in the Fact Book 
were prepared from early DO Form 117? reports and visits to the contractor's 
plant, it appeared adequate to establish a sole source rate of learning 

l&i ‘“ >ray !4,SSi,e CM “ ndl fcfcton, AtmmI 






for Shillelagh. Figure 3-2. shows the pertinent data and sole source 
cost-improvement curve for Phil co-Ford; Figure 3-3. gives the Martin- 
Marietta data. 

Using this data to apply the E$M results In a savings estimate 
of 5.9* and $18.3M for Shlllel'sgh. The calculations are shown In Figure 3-4. 

4. FAAR. 

a. Systeri Description . 

The Forward Area Alerting Radar System (FAAR) was developed to 
extend the capabilities to the VULCAN/CHAPPARRAL Air Defense Artillery 
Battalions by providing target intelligence acquired by radar. The advantage 
is that the weapons operators can be constantly alerted to *he movement of 
enemy aircraft within the combat zone. This can be accomplished for targets 
at ranges in excess of those possible optically and in addition can be 
achieved during periods of Inclement weather. 

The FAAR system provides a highly mobile l-band search radar with 
IFF capabilities. The radio frequency data link and the target alert data 
display set provide the means to integrate the radar with the air defense- 
artillery squadrons. The FAAR system Includes radar set AK/NPQ-49, Target 
Alert Data Display Set (TADOS) AN-GSQ-137 and support equipment The support 
equipment tneUtes radar test ?et AN/MPM-57, radar test AN/NPM-59 nnd 
production test equipment. 

The AJi/HPQ-49 is a completely mobile, self-containvd alerting 
radar comprised of radar set AN/TPQ-32, generator set Model SF-5-MD, cargo 
vehicle, aaplacement hardware, ancillary coraunications equipment and 
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FIGURE 3-3. Shillelagh Data for Martin-Marietta 





FIGURE 3-4. 


Shillelagh ESM Calculations 


Step 5b $ 106,377,700 P-F 17,945 units 

+ J02 j 457 1 600 Proj. 70^249 units 

~ 300,835',300 . 88,194 

Step 5c 106,377,700 P-F 17,945 units 

+ 6 6,826.900 P-F split buy 21, 846 units 



173,204,600 

39,791 


+ 43.011,700 M-M 
”716, 2167300 

12,500 units 

Stop 5e 

+ 73,565,200 P-F 
"789,70 f,SOI) 

35,903 units 
88,194 units 

Step 5f 

308,335.300 
- 289,781,600 
$ 19,053i8U0 

Savings Credit; 

Slop 6 

746,100* 

Savings Debits 

Step 7a 

19,053,800 

746,100 
l '18,307,700 

Met Savings 

Step 7b 

5.9$ 



♦Technical assistance to Martin-Mar.etta from Phil co-Ford 


36 












Interconnecting cables. A modified trailer is used in this configuration 
to transport the generator set, emplacement hardware and interconnecting 
cables. The AN/MPQ-49 functions integrally with the VULCAN/CHAPARRAL 
firing batteries and the AN/GCQ-137 display set in order to engage enemy 
aircraft In forward areas. The aircraft entering an area subject to 
AN/MPQ-49 radar surveillance is detected by the search radars and interrogated 
by the IFF system. The target identify range, and azimuth bearing is 
displayed for the radar operator to Interpret. The radar operator can 
transmit the target identity and location to the AN/GSQ-137 display set 
at the weapon site to alert the weapons operator to the target's approximate 
location. One way voice communication is provided from the radar site to 
the weapon site for verifying display set indications. The AN/GSQ-137 display 
set indicator array is arranged in a matrix with seven columns and seven rows 
giving a gridded pattern of 49 squares. Each square contains a friend 
indicator and foe indicator. The display set as well as the radar is alined 
to magnetic north. This orientation allows coordination between radar and 
weapons areas of surveillance and aids in target tracking, 
b. Production History . 

r he Forward Area Alerting Radar (FAAR) was developed by Sanders 
Associates, Inc., Nashua, New Hampshire. They were awarded the first 
production contract, DAAH01-69-C-0749, on 29 November 1968. This FPI 
contract required delivery of TADDS and radar sets. After open competition, 
Sperry Rand Corporation, Sperry Gyroscope Division, Great Neck, New York, 
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was awarded contract DAAHQW4-C-0779 on 13 May 1974. This FFP contract 
requires delivery of *adar sets and TADDS. The contract resulted from 
Request for Proposal (RFP) number DAAH01-74-R-0276 under which offers were 
received from Sanders, Frequency Engineering, Dynell Electronics and Sperry. 

c. ESM Application . 

(1) Input Data Caveat . Since only a few DO Forms 1921-1 and 
no DD Forms 1921-2 were available from the Sanders FAAR production effort, 
cost report data could not be used to develop the sole source cost-improvement 
curve. An 88% learning rate appears valid based on contract file data and 
correspondence from Sanders. 

(ii) FA AR Results . The application of the ESM using this information 
produced a savings estimate for the FAAR radar of 16.6% and $4.8M and 18.2% 
and $2.0M for the FAAR TADDS. Portions of the FAAR radar and TADDS calcula¬ 
tions are classified so it Is not presented here. 

5. AN/PRC-77 . 

a. System Descriptions . 

Radio Set AN/PRC-77 Is the successor version to the AN/PRC-25 
Radio Set. It Is a short range, manpack, transistorized, frequency modulated, 
portable radio set In a watertight case, and provides radio communicat ions 
between company and battalion-size combat and combat support units of the 
field Army. In a manpack configuration, the radio set is capable of reliably 
communicating over distances of up to three miles with a three foot antenna, 
up to ten miles with a ten foot antenna, and when used with an amplifier. 
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AM-4306, the distance Is extended up to 20 miles. In d vehicular configuration, 
the radio set Is capable of communicating over distances of ten miles with a 
ten foot antenna and with rmpllfler AM-4306, up to 20 miles. Radio Set AN/PRC-77 
weighs 35 pounds with an amplifier. With frequency synthesiser, the set Is 
capable of transmitting and receiving voice communications on any one of 920 
preselected channels, tunable In 50 xHz increments over the frequency range 
of 20.00 to 75.95 MHz. 

The chief elements of the AN/PRC-77 are the RT-041 ( )/ PRC-77, 

two antennas, an antenna support, harness, storage bag, and handset. The 
receiver-transmitter unit consists of a series of transistorized plug-in 
printed circuit modules contained In Individual metal housings, 
b. Production History . 

The production contract nlstory of the PRC-77 radio set is long and 
complicated. Radio Corporation of America (RCA), Camden, New Jersey, was the 
developer of the PRC-77, RCA's sole source production contract, DA-36-039-AMC- 
10410(E), dated 29 June 1966, was an FPI contract which definitized two letter 
contracts; DAAB05-67-C-0124 and FR-36-039-H6-32018(e). A total of 7,837 radio 
sets were delivered under this contract. On 28 April 1968. RCA was awarded a 
second sole source contract, DAAB05-67-C-0170. This FFP contract yielded 
11,798 radios. 

Invitation for Bid (IFB) DAAB05-68-B-0210 resulted In Electro* 
space Corporation, Glen Cove, New York, receiving Fixed Price Economic Price 
Adjustment (FPEPA) contract IAAB05-68-C-0034. This four year, multi-year 
contract experienced a two year delay In completion and Electrospace was 
awarded $8*800,000 In refief under Public Law 85-804. A total of 56,312 
radio sets were procured under this contract. 

On 29 January 1970, Hamilton Watch Company, Systems Division, 


39 







Lancaster, PA., was awarded FFP contract DAABQ5-7G-C-4412. This contract, 
which resulted from IFB DAAB05~7Q-B-0430, was noyated to LTV Electro- 
systems, Inc., Memcor Divlston (later to become E-Systems, Inc., Mwicor 
Division}, Huntington, Indiana, on 22 April 1971. Prior to the novation 
agreement, Hamilton Watch Company fatled to deliver any production Items. 
E-Systems delivered 16,191 radios under this contract. However, they were 
over one year late In making final delivery. 

Two awards were made under IFB DAA305-72-B-0012 in June 1973. 

This IFB was for a three year, multi-year procurement of the AN/PRC-77 and 
specified that 50* of the quantity was set aside pursuant to the Labor 
Surplus Area Program. Sentinel Electronics, Inc., Philadelphia, PA., was 
awarded the set aside portion. Cincinnati Electronics (CE) Corporation, 
Cincinnati, Ohio, was awarded the non-set aside portion. Sentinel failed 
to deliver a single production unit, and on 4 June 1976 they were terminated 
for the convenience of the Government under PL 94-190, the Small Business 
Emergency Relief Act. Sentinel Is seeking a termination settlement In excess 
of one million dollars. Sentinel's FPEPA contract, DAAB05-73-C-0011, called 
for delivery of 16,655 units over three years. 

Cf's FPEPA contract, DAAB05-73-C-0006, requires delivery of 
26,147 radios. On 12 May 1976, CE was granted over two million dollars In 
relief undor PL 85-804. This amount has been Included In the cost of the 
radio. On 14 December 1977, CE submitted a claim for $10,721,728. This 
claim alleges increased costs for everything from specific design defects 
to lost profits due to the Mexican Peso devaluation In September 1976. 
Extensive delays in delivery were experienced under this contract. 
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On 20 June '1973 Bristol Electronics Corporation, New Bedford, 

Mass., was awarded FFP contract DAAB35-73-C-0009. This contract, which 
resulted from a competitive negotiation among Electrospace, E-Systems, 
am! Bristol required delivery of 451 radios all to be delivered in April 
1974. Delivery was not completed until October 1974. 

Competitive negotiations under DAAB05-74-R-03G2 were restricted 
to Bristol, Cincinnati, E-Systems, Electrospace, and Sentinel. Cincinnati 
and Sentinel were eventually disqualified and award was made to E-Systems 
on 14 March 1974. Bristol protested the award of this FFP contract (DAABQ7- 
74-C-0173) to the Comptroller General, who, in turn, recommended that the 
awnrvi to E-Systcms bo terminated for convenience. He Inter reversed this 
decision and allowed the award to stand with the recensr.-ndrtion that ;.o 
o,;ions bo exorcised omior the contract (54 Comp. Con 521). Due to sole 
source directed foreign military sales, the Army war. forced to add 6,782 


oni!:'', to the basic award of 5,454 units, for a total of U,24u radios. 

E-Systerns was also awarded a letter con'ov:t (D/v'\BC7-74-C-CiO.' > ) 
for eo-production of the AN/PRC-77 with the Govornu:;.l of Korea. The 
i-entr.-ct called for 5,235 kits and was awarded 28 1974. (This 

contract and other co-production quantities, have b.t excluded from this 
'.tudy). 


On 2 Hay 1977 E*$ystems was awarded sole <. u. a contract DAA037- 
//•C-0U3. This FFP contract requires delivery oi f.G*. radios. 

IiB DAAB07-77*B-0171 resulted in tiie award o. f'PEi'A contract 
DAAB0/-78-C-0107 to Bristol Electronics on 16 Nov^.. 1977 . A total of 
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10,957 units are to bo procured under tills contract. In December 1977 
Bristol Electronics was awarded a FFP contract for 500 radios. This 
contract, DAAB07-78-C-0117, was awarded on a solo source basis. 
c • fSM Applicati on. 

Contract price and quantity data for RCA's PRC-77 production 

were obtained from contracts DA 36-039-AKC-10410E and DAAB05-67-C-0170. 

13 

Non-recurring costs were identified in a DCAA Audit Report and subtracted 
irem the contract unit prices to get a sole source cost-improvement curve 
luisevi on recurring unit prices. This data and cost-improvement curve are 
(liven in Figure 3-5. Price and quantity data for all other PRC-77 
con tractor*' were obtained from their respective contracts. Figures 3-6 
through 3-9 present this data for Electruspaee, E-Systenu, Ciimclrnati, 
and Bristol respectively. 

Because of the substantial PKC- 77 CCP activity after the sole 
source production, an adjustment to the no-competition calculati v.*ns 
nocc-.uiry us shown in Figure 3-10. This results in a savings estimate 
lor the PRC-77 of $W.G M ami 34.8X. This savings must bo viewed in light 
of t.h<* produc tion contract history. There wan severe! delays in delivery 
ami certainly Governmtnt administrative expenses verc inordinately high. 

13 

“Report on Evaluation of Price Proposal," Defer •> Contract Audit Agency, 
Philadelphia Region, Camden, New Jersey. December 1>G6. Audit Repor; 

GI6-U1-03-7-0241. 
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FIGURE 3-6. PRC-77 Data for Electrospace 













??.C-77 OMsta for Cincirrssti 








TIMEFRAME 



FIGURE J-9. PRC-7? Bat* for Bristol 
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FIGURE 3-10. PRC-77 ESM Calculations 


Step 5b 

$ 25,467,500 

114,056,900 
11,381,000 
150,905,400 

RCA 

Pro j. 

Plus ECP's 

19,635 units 
123,706 units 

_(92./unit) 

1437341 units 

Step fir 

Step be 

25,467,500 
41,288,600 
15,376,200 
4,722,500 
11,507,800 
' 98,302,600“ 

RCA 

E'lectrospace 

E-Systems 

Bristol 

Cincinnati 

19,635 units 
56,312 units 
29,339 units 
11,908 units 
_26_ t l_47 units 
T43,341 units 

SUp 5f 

150,905,400 
- 98,362,600 
| W ,542', 800' 


Savings Credits 

Step 6 

* 


Savings Debits 

Step 7a 

$ 52-5 M 


Net Saving-, 

Step 7b 

34. as 




‘Potential savings d;.b\ts exist in outstanding claims against 
Lin. Government in the amount of $1.3 M by Sentinel and $10.7 M hy 
Cincinnati. If paid by the Government, the net savings would be 
winced to $40. 6 M and the savings percentage reduced lo 26.9%. 
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6 . MmzLl 

a■ S ystem Desc.i ption . 

Radio Set AN/ARC-131 is a lightweight multi-channel airborne radio 
set that provides the pilot and co-pilot of an aircraft with two-way 
communications b tween air-to-air and air-to-ground stations on any one of 
Pt'O discrete channels maced 50 KC throughout the tactical frequeney- 
modulaiion (PM) band of 30 to 75.95 megahertz. Frequency selection for the 
frut.‘■.milter and receivers is remotely controlled a. i the selected frequency 
displayed on the operator’s control box. The radio set also server as a 
roi.'.v.ir mission facility (two radio sets connected back to bark) ct:.l a 
homing facility (when used with a homing antenna group and indicator). The 
equipment operates from an aircraft power supply having a nominal voUago 
n(‘ 27.5 volts DC. The radio set consists of a R ■ .eivcr-Transmitter RT-823/ 
ARb-l'/l; Control, C-7003/ARC-131; a.id Haunting, MT-3G64/ARC-131. Among ;ho 
,iron.ft for which the ARC-131 is intended are the UM-1, AIM, CII-54, CliM7, 
and i Ik* IK’.l-RU i'l . 

b. Productjrn Pis• or,v. 

The AN/ARC-131 radio set was developed by the Magnavox Company, 

lorl Wayne, Indiana, at their own expense. The first full scale production 
contract, DAAB07-67-C-0150 , was awarded on a sole source basis on !<♦ October 
l‘!' d. This was a PFP contract under which 2,162 radios wore delivered. 
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On 27 November 1967, delivery orders BQ01 and BG02 under basic ordering 
agreement 34601-68-A-1489 were placed sole source with Magnavox. These 
FFP orders required delivery of 4,173 AN/ARC-131 radio sets. Sole source 
contract DAAB07-70-C-0179 was awarded Magnavox on 25 March 1970. Under 
this FFP contract, 897 radio sets were delivered. 

As a result of IF8 DAAB07-70-B-0366, Defense Electronics, a 
Division of DEI Industries, Rockville, Maryland, was awarded a FFP contract 
for production of 614 AN/ARC-131 radio sets on 26 June 1970. Defense 
Electronics experienced financial difficulties and failed to deliver the 
first article. As a result, their contract, PAABQ7-70-C-0277, was terminated 
for default effective dune 1971. 

Urgent requirements as a result of Defense Electronics' default 
dictated a return to sole source procurement with Magnavox. Accordingly, 
Magnavox was awarded FFP contract DAAB07-72-C-0148 on 30 March 1972. Options 
and sole source add-ons to this contract result In a total of 1,101 radio 
sets being procured. 

c. ESM Application . 

(1) Input Data Cave&t . Magnavox contract prices and quantities 
from the three sole source production contracts were used to develop the 
sole source cost-improvement curve for the AN/ARC-131 because they contained 
negligible non-recurring costs. Two earlier contracts, DA-28-043-AMC-01846 
and 0A-28-043-AMC-02330, provided for the production and test of eleven 
prototypes and most of the minimal non-recurring expenses required for 
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follow-on production. Figure 3-11 gives this data and cost-improvement 
curve, along Kith their post-competition prices and quantities. 

(11) ARC-131 Results . The ESM application on the AN/ARC-131 
shows a net loss of $.6M and 2.U. The loss may be partially explained by 
the relatively small quantity available for a competitive buy. Figure 3-T2 
presents the ESM calculations. 

7. AN/UPM-98 . 

a- System Description . 

Radar Test Set AN/UPM-98 is a transportable test set consisting 
of two separate drawer assemblies mounted in a conwon equipment case. The 
upper drawer assembly, Radar Test Set TS-1253A/UP, consists of a main frame 
chassis into which are plugged the following four functional units: the 
Display unit, Sweep and Intensity Mark unit. Crystal Mark and Sync unit, 
and SIF Coder unit. The lower drawer assembly, Coder Simulator SM-197A/ 

UPM-98, consists of a main frame chassis with two functional plug-in units: 
the Cal-Control unit and the Integgorgatlon Coder unit. All operating controls, 
switches, connectors, indicators, and fuses are located on the front panels 
of the applicable units. A compact accessory box fixed to the top of the 
LGuniOfl equipment case accommodates the accessory items, 
b. Production History . 

Admiral Corporation, Sovemsent Electronics Division, Chicago, 
Illinois, developed the radar test set AN/UPM-98. They had previously 
produced 371 units under Navy contract N085R-9-5066 when they were awarded 
sole source letter contract DAAB05-68-C-0964 in June 1968. The FFP contract 
was definitlzed in December 1968 for 65 units. In January 1969, an option 
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FIGURE 3-12. AH/ARC-131 ESM Calculations 


Step 5b 

$ 24,313,300 MAG 
+ 3323,200 Projection 
~ Y7,a3oTSbo 

7,2i? units 
J_J01_ units 
0,333 units 

SUp 5c 
Step be 

24,313.300 MAG 
+ 4,00'J .GOO MAG 

Ta.402‘3oo 

7,232 units 

J 301, mils 
0*333" units 

5top 5f 

27336,500 
- 28.4023)00 
$ (566,400) 

Savings Credits 

„lep 6 

30,000* 

Savings Oaf-it*. 

Step 7.’ 

560,400 

30,800 

5—n>37/2Qby 

Net Savings 


SV|> 7b (2.It) 


*llnr 'couped proyn'ui payments to a contracts •• terminal*\i lot* dyfar'.t. 







was exercised for an additional 65 units. 

As a result of IFB DAAB05-70-B-0545, Monmouth. Industries, Inc., 
Neptune, New Jersey, was awarded PFP contract DAAB05-7(W>31819 In June 1970. 
The basic contract called for 65 test sets. Options were exercised on 
12 June 1970 for an additional 14 units. On 8 January 1973, the Monmouth 
Industries contract was terminated for default. The default was due to 
financial difficulties which prompted Continental Bank of Philadelphia to 
foreclose on various loans to Monmouth. No deliveries were made under 
this contract. 

On 28 January 1971, Dero Research and Development Corporation, 
Huntington, New York, was awarded FFP contract DAAB05-71-C-3117 for 65 
AN/UPM-98 radar test sets. The contract resulted from an IFB and was 
valued at $276,750.00. It was ultimately terminated for convenience. No 
deliveries were made under this contract. 

Due to the delays caused by Monmouth and Dero, limited competition 
between Admiral (now ASC Systems Corporation) and Target Corporation of 
North Brook, Illinois, was authorized. Admiral was then producing the 
AN/UPM-98 for Germany, England, Australia and Canada. Target was then in 
production for France, Iran, Germany, and England. Admiral won the competition 
and was awarded FFP contract 0AAB05-73-C-1635 on 28 June 1973. This contract 
required delivery of 124 units. 

c. ESM Application . The available price and quantity data Is meager 
for the UPM-98. This required the assumption of a sole source rate of learning 
based upon historical averages for electronics and discussions with the 
contractor. Figure 3-13 shows the available data and assumed cost-improvement 





curve* Figure 3-14 gives the ESM calculations that result In $77,200 
and 3,0X savings estimates. 


8. PP-4763/GRC . 

a. System Description . Power supply PP-4763/GRC Is a solid state 
power supply developed by Cnrtstle Electric Corporation, Los Angeles, Calif. 

It is capable of supplying SO amp DC output at nominal 28VDC, from 115 VAC 
or 230 VAC, 50 to 60 Hz Inputs. It Is used to operate the AN/6RC-106, 
AN/GRC-122, and AN/GRC-142 radio sets. 

b. Production History . 

Christie was awarded the first production contract, DAAB07-68-C- 
0434 on a sole source basis In June of 1968. Under this contract, 1,818 Items 
were produced. 

IFB DAAB05-70-B-Q578 resulted In an award for production of 635 
units to Defense Electronics, Division of DEI Industries, Inc., Rockville, 
Maryland, on 8 June 1970. Due to Inadequate cash flow and foreclosure by 
Mercantile Financial Corporation of Chicago, no deliveries were made under 
this contract. Accordingly, FFP contract DAAB05-70-C-3839 was terminated 
for default on 1 October 1973. 

Industrial Electronic Research Enterprises, (IERE), Palo Alto, 
California, was awarded contract DAAB05-71-C-3126 on 31 March 1971. This 
FFP contract, which resulted from IFB QAAB05-71-B-0183, required delivery 
of 951 PP-4763 power supplies. IERE was eventually merged with the 
Information and Computing Centers Corporation, also of Palo Alto, California. 
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FIGURE 3-i4. UPM-98 ESM Calculations 


Step 5b 

$ 1,363,700 Admiral 

130 units 

♦1,216,100 ProJ. 

124 units 


2, $5,800 

25T units 

Step 5c 

1,353,700 Admiral 

130 units 

Stap 5e 

♦1.075,800 Admiral 

124 units 

27429,500 

2W units 

Step 5f 

2,569,600 


-2.429.500 

Savings Credits 


Step 6 

63,100* 

Savings Debits 

Step 7a 

140,300 


- 63,100 

J — 7TOT 

Net Savings 


Step 7b 

3.01 



♦Unrecouped progress payments to a bankrupt contractor 
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Due to financial difficulties, the contractor wade no deliveries and the 
contract was terminated for default on 14 July 1972. 

Urgent requirements for the PP-4763 necessitated a return to 
sole source procurement from Christie. Contract DAAB05-73-C-1615 was a 
FFP contract awarded on 23 May 1973. Under this contract, 198 units were 
procured. 

The next two contracts for the PP-4763 were awarded under the 
8(a) provisions of the Small Business Act. The 8(a) contracting program 
allows elements within the Department of Army to contract delivery with 
the Small Business Administration (SBA). The S3A, In turn, awards a sub¬ 
contract directly to a minority enterprise which has been certified by the 
SBA as having the capacity and credit to perform the contract requirements. 
It is In essence a sole source procurement. 

The first of these 8(a) contracts was awarded to Multiplex-West 
Corporation, (later West Electroncls. Inc.), Poplar, Montana. The Army's 
FFP contract number ts DAAB05-73-C-1607, dated 11 March 1973. The SBA FFP 
contract number Is SB3>2-8(a)-74-C-0305 dated 13 September 1973. Delivery 
of 745 units Is required under this procurement. The other 6(a) contract 
was awarded to King Electronics, Inc., Philadelphia, PA. The Army FPEPA 
contract is DAAB07-76-C-1307 dated 30 March 1976. The SBA FPEPA contract 
is SB3-l-0-8(a)-76-C-114 dated 30 March 1976. Under this contract, 473 
units are to be delivered. 

c. Application . The data available on the PP-4763/GRC was not 
adequate to establish a sole source cost-improvement curve. It was excluded 




from the regression development for the forecasted savings methodology 
for this reason. If a conservative 95* learning rate is assumed, roughly 
a breakeven situation results as shown in Figure 3-15. Figures 3-16 and 
3-17 give the available data and assumed curve. 
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FIGURE 

3-15. 

PP-4763/GRC ESM Calculations 

Stop 5b 

$ 2,241,600 

CEI 

1,818 units 


+ 2,933,200 
5,174,800 

Proj. 

_2_ i 6b9 units 
4,487 units 

Stop 5c 

2,241,600 

CEI 

1,018 units 


234,000 

CEI 

198 units 


740,500 

MPX 

745 units 


571,200 

KING 

478 units 


- 1,3/2,800 

Proj. 

1 ,248 units 

Stop 5c 

' 57T60,900 

4,487" units 

Stop 5f 

5,174,800 




- 5,160,900 
J 13,'900 


Saving 5 ; Cretin 

Slop 6 

- 


Savings Debit: 

Slop 7a 

13,900 




F 13,900 


Net Savings 

Step 7!) 

0.33£ 













62 


FIGURE 3-17. P?-4763/G?X Data for King Electronics and "ultiple: 







CHAPTER IV 

FORECASTED SAVINGS METHODOLOGY 


A. INTRODUCTION 

Before the Government Invests substantial amoi.ots of money to Introduce 
competition In a weapon system acquisition, It needs to know what * te potential 
cost savings ar* from doing so. The organized data base established during 
this project has allowed the development of a forecasted savings methodology 
to assist In estimating these savings. 

There are three major parts to the forecasted savings methodology. The 
first Is a competition screen or criteria that must be met In order to consider 
competition. The second part Is a forecasting methodology which provides an 
estimate of expected savings by considering those quantitative factors which 
affect savings. It contains a regression model to predict the competitive bid 
price. The third part Is a competition Index which summarizes an analysis 
of the qualitative factors Influencing savings. The competition Index can 
be used to temper the numerical estimate from the forecasting model. 

B. COMPETITION SCREEN 

In today's procurement environment of highly complex military-systems, 
competition Is In many Instances difficult, If not Impossible to achieve. It 
Is often difficult to find two responsible companies that successfully 
produce a given complex Item, requiring rigidity to a delivery schedule within 
the constraints of quality ahd price. 

This section presents a summary of some of the factors whlcn Influence 
the competitive environment and discusses some of the procurement techniques 



which may be used to overcome a non-competitive situation. These factors 
effectively serve as a screen for candidate systems being considered for 
competition. Some factors are absolute*1n their Influence; others a*e not 
as stringent. Figure 4-1 Is a summary of those factors which, when present, 
have either a direct or an Indirect Influence on our ability to Introduce 
competition. The effect of any one factor may be diminished by the degree 
to which It affects the Item and the spectrum of contractors which could 
conceivably compete In a given situation. A brief discussion of each factor 
follows the figure. 


FIGURE 4-1 

Factors Influencing Competition 

1. Prohibitively High Initial Start-up Costs. 

2. Lack of a Definitive Technical Data Package or a "Soft“ 

Technical Data Package. 

3. Proprietary Data-Technology Transfer. 

4. Congressional Interests-Budget Constraints. 

5. Inadequate Production Quantities. 

6. Economic CTImate. 

7. Length of Planned Production Cycle. 

8. Critical or Scarce Materials. 

9. Non-Conformance to Cost Accounting Standards 

10. Special Tooling/Test Equipment. 

11. Testing Requirements 

12. Government/Industry Wide Cash Flow Problems 
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1. High Initial Start-up Cost s. Start-up costs for the production of a 
major weapons system are generally high. They may be so high that 
competition Is not feasible. 

2. Technical Data . A reasonably firm technical data package (TOP) is a 
requirement for a meaningful competition on the production buys of an 
item. A "soft" or incomplete TOP can be resolved through the expenditure 
of additional time and money, so that a complete TOP can be provided for 
competitive purposes. 

3. Proprietary Oata-Teehnology Transfer . The inability to transfer 
proprietary data or trade secrets of an independently developed item 
serves as a deterrent to competition for the production of that item. 

4. Congressional Interests - Budget Constraints . Budget constraints 
Imposed by Congress through appropriations can dictate a single source 
due to lack of funding for securing competition and the reduction of 
quantities which can be procured within funding constraints. 

5. Inadequate Production Q uantities . Competition must be eliminated 
when the costs of securing competition cannot be justified or ammortized 
over an economical quantity. 

6. Economic Climate . The general economic climate in industry may be 
such that Government business is neither needed nor desired. 

7. length of Planned Production Cycle . The length of the production 
cycle can be a deterrent to some contractors. Problems can be encountered 
with capacity in terms of monthly requirements or completion for final 
deliveries, A change in delivery schedule, either in production quantities 
per month or a stretchout of the schedule, can alleviate cspacity/facility 
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problems that some contractors may encounter. 

8. Critical or Scarce Materials . The Inability of some contractors to 
obtain critical or scarce materials may remove them from competition. 

The Government can secure a priority rating for a contractor to obtain 
these materials. 

9. Hon-Conformance to Cost Accounting Standards . Contractors may lack 
a satisfactory accounting system for conformance to a specific Cost 
Accounting Standard. Waivers may be secured under certain conditions which 
could permit competition. 

10. Special Tooling/Test Equipment . The lack of adequate tooling or test 
equipment may prevent a competitive situation. There may be only a single 
piece of required tooling available In the possession of one contractor, 
and the lack of tooling for other potential sources will creete a distinct 
competitive advantage. The Government can fund production of additional 
tooling or test equipment. 

11. Te sting Requirements . Testing requirements including inspection 
facilities/systems, first article requirements and use of Government 
inspectors are additional factors which can affect competition. Relaxation 
of first article requirements or tolerances may relax restraints; however, 
this may result in later problems. Use of Government inspection assistance 
could be considered. 

12. Government/Industry Wide Cash Flow Rrooiems . Cash flow problems can be 
a deterrent to competition In that contractors may not be able to provide 
sufficient capital to commence and sustain a productive effort. The provision 
of progress payments, unusual progress payments, advance payments, or other 
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Government financing Is a tool which can be used to alleviate cash flow problems. 

Two other procurement techniques which can be used to secure competition 
are leader company procurements and multi-year procurements. Leader company 
procurement Involves the sole source or developer of an Item furnishing 
engineering/manufacturing assistance to a second source. This technique can 
be Implemented by: (1) the prime subcontracting a portion of work to a second 
source; (2) a prime furnishing assistance to a second source also under a 
prime contract; or (3) a prime serving as a subcontractor to the second source 
who has a contract. The use of multi-year procurement can broaden the competi¬ 
tive base by allowing participation by companies not able to compete for lesser 
quantities. This Is particularly true when high start up or facility costs are 
Involved. The non-recurring costs are distributed over a greater quantity 
which tends to reduce any price advantage accruing to a company already In 
production. 

C. FORECASTING METHODOLOGY 

If the candidate system passes the competition screen, a forecast of the 
expected savings Is needed. A forecasting methodology which Is structured 
similar to the estimated savings methodology, was developed to provide this 
forecast. It contains a regression model based upon data from the systems 
reviewed during this project to forecast the unit price of the competitive 
procurements. 

1. Regression Model. 

Figure 4-2 summarizes the system data used to develop the regression 
model. It shows the arithmetic average of the percent price reduction In 
contract unit price to be 13.71. However, there is a very large dispersion 
about that average with a high of 52.8 percent and a low of -29.4 percent. 




yua mm** 








Shrike data was developed from a sole source procureme 
slnllar configuration thus resulting In a 1.000 ratio. 
Oetalls are contained In the Tecolote report. 










Percent price reduction and actual unit price were the dependent variables 
considered. 

The general criteria used In selecting the best Independent variables for 
the regression model were that the variables had a: 

a. high correlation with the dependent variable and low correlation 
with other Independent varlalles; 

b. high significance level In that correlation; and 

c. narrow width for the confidence Interval around the prediction. 

No restrictions were made on the form the model took; although a simple, easy- 
to-use model das desired. 

The final regression model was obtained by checking each Independent 
variable and Its different expressions; l.e., logarithm, square, square toot, 
etc., with the dependent variables and selecting the combination that best 
met the criteria above. Products and quotients of the Independent variables 
were also tried with no Improvement In the model fit. Equation (1) gives the 
log-linear form of the regression model chosen. 

UUP -(.967118) (LPUP) -(.226109) (LROQ) (1) 

where: 

LAUP Is the logarithm of the actual unit price of the 
competitive procurements; 

LPUP Is the logarithm of the projected unit price from 
the sole source cost-Improvement curve over the same 
quantity as used for LAUP; 

LROQ Is the logarithm of the ratio of the quantity procured 

after competition (commencing with the buy-out competition) 
to the total program quantity 
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Equation (2) gives the model In Its simplified, non-linear form. 


Actual Unit Price * 


(Projected Unit PUce) 
(Ratio of Quantities) 


.967118 

.226109 


( 2 ) 


The Independent variable, LPUP, reflects the Influence of the slope of the 
sole source cost-Improvement curve since the projected unit price Is a function 
of the first unit cost, sole source cost-improvement curve exponent, and lot 
mid-point of the quantity procured after the sole source procurements. EPUP 
also Includes any non-recurring costs expected during the buy-out competition. 

The Independent variable, LROQ, reflects the Importance of the quantity available 
for the buy-out competition expressed as a percentage of total program quantity. 

The most Influential Independent variable Is LPUP whose correlation with 
the dependent variable LAUP, Is 1.00. the second Independent variable, LROQ, 

Is not as highly correlated with LAUP (-.71); but as a "fine tuner" It Improves 
the model logically by further adjusting the rough estimate from LPUP. When 
both LPUP and LROQ are Included in the model, they are significant at the 100* 
and 90S levels respectively. There Is a moderate 4*70) correlation between the 
two Independent variables. The multiple correlation coefficient Is .9997. 

Figure 4-3 shows how well the *»del fits the data. The percent deviation 
between the observed value and the predicted value of LAUP ranges from -6.19 
to 4.53. Figure 4-4 Is a scatter diagram of the data. 

The following example Illustrates the use of equation (2) to forecast a 
competitive bid price. If the projected unit price of a candidate missile Is 
$5000 and the competition structure allows 76 percent of the program require¬ 
ment to be procured during the buy-out competition, the predicted actual unit 
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FIGURE 4-3 

Table of Residuals for Regression Model Data 
and Analysis of Variance 


CHS 

HLI. 

F OBSERVED 

VALUE 

PREDICTED 

VALUE 

RES I DUAL 

>; DEVIATION 

1 

7.6563 

7.5597 

0.96595E-01 

1.28’ 

r ; 

9. 7S 14 

9.8936 

-0. 11218 

-1.13 


7.5110 

7.4687 

0.42235F-01 

0.57 

4 

8.6986 

8.6595 

0.89099F-01 

0. 34 

-> 

7.8675 

7.9076 

-0.40063E-01 

-0.51 


11.360 

11.635 

-0. £7508 

-2. 36 


7.9068 

8.1100 

-0.20381 

-2.51 


6.3784 

6.7£?4 

-0. 3494S 

-5. 14 

M 

8.£199 

8.£634 

-0.43514F>01 

-0.53 

1U 

9.0683 

9.0509 

0.1745<»E-ni 

0. 19 

1 1 

8.7497 

9.1876 

-0.43791 

-4.77 

l£ 

7.6737 

7.4434 

0.23024 

3. 09 

1 i 

8.8170 

8.5434 

0.27356 

3.20 

14 

10.748 

10.384 

0.36399 

3.51 

15 

8.0715 

8.1734 

-0. 10195 

-1.25 

16 

10.485 

10.031 

0.45428 

4.53 


STANDARD ERROR OF 

THE ESTIMATE - 

0.25859 



ANALYSIS OF VARIANCE FUR THE NO-INTERCEPT HUDEL 
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0.93616 0.66869E-01 

llilML 

It 



1833.9 

98 

19.431 

= 

F-RATIQ. 

A 100.00*; VALUE. 
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FIGURE M 

Scatter Dlagraa of Regression Kodel Data 
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price Is $4033. This Is determined by solving equation (2) for AUP, given PUP 
and ROQ, as follows: 


AUP « 


.967118 

(5000.) 


(.78) 


.226109 


AJP » 4033 


The respective confidence bands around this prediction are shown below: 


CONFIDENCE 

LOWER 

PREDICTED 

UPPER 

LEVEL 

BOUND 

VALUE 

BOUND 

95% 

3504 

4033 

4641 

90% 

3593 

4033 

4526 

85% 

3650 

4033 

4456 


One additional use of equation (2) Is to determine the ratio of quantities 
at which the projected unit price equals the forecasted unit price. For 
this sane example, It Is 29.0 percent calculated as shown below: 



(5000.) 

.967118 

5000. • 


.226109 

(ROQ) 

ROQ » .290 




This way be useful to assist In structuring the competition to be sure the 
quantity remaining for competition Is adequate to expect a savings from the 
competitive bid price. 
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2. Methodology. 

Tho forecasted savings methodology contains the regression model d 4 s- 
tusscd above to forecast the actual competitive bid price. 1 '.is prediction is 
compared v/lth the expected sole source price which is obtained by projecting 
tie sole source cost-ltdprovement curve to cover the quantity reeded. The 
difference* between these two prices; i e., the pre jee-;:d >lc source price 
versus the predicted competitive price, multiplied by the competitive quantity 
determines the expected savings credits. Expected savings debits are subtracted 
from tiiis savings credits to get the net expected savings from Introducing 
competition. The methodology details follow. 

STEP 1. Obtain the Input data necessary to exercise t ! »Q .forest ing nrthc dol< ny. 

a. Yearly hardware requirements budgeted for DOD and concurrent 
foreign military sales. 

b. The best available estimate of the so** source contractor's learning 
curve. The prices or costs should be adjusted to reflect only recurring unit 
costs plus profit. Non-recurring or start-up costs should be excluded for 
projection purposes. 

STEP 2 . Construct the cost- lntpr oveme nt curve for the ^ l ej^yree cont ractor 

using uni t cu rve theo ry. 

a. Calculate alyeb-aic lot mid-points for the available quantity 
InfernalIon. 

b. Adjust unit recurring price data to a common base year using a 
specific coeasdity price index or other approved InfUticn factor. 

c. Plot unit recurring price versus lot uid-pclnts on a logarithmic 
grid ord «Mc*ratfW first unit cost and slope of the curve. 
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STEP 3. Qetermine total savings credits . 


a. Project the sole source contractor's cost-Improvement v,urve to 
cover expected hardware requirements. 

b. From this projection, calculate the expected total recurring price 
If no competition were introduced by multiplying the lot mid-point quantities 
by the unit recurring prices for all requirements and sunning these products. 

Add any non-recurring costs expected during the buy-out competition to get the 
expected no-competition total contract price (excluding sole-source non¬ 
recurring costs). Discount these prices and remaining calculations to the 
present year if discounting is Included in the analysis.* 4 

c. Forecast the actual unit price of the competitive procurement using 
the following regression model: 


where 


m - 


IBKi 

(ROQ) 


.967118 


.226109 


AUP - the expected actual unit price of the competitive procurement; 

POP • the projected unit price of a sole source procurement calculated 
by extrapolating the sole source cost-Improvement curve (including 
any non-recurring ersts expected during the buy-out competition) and 

ROQ » the ratio of the quantity to be procured in the buy-out competition 
to the tota* program quantity. 

Calculate the expected competitive contract price &y wiltiplytng AUP by the 
quantity to be procured in the buy-out competition. 


U AR 11-28. Economic Analysts and Program Evaluation for Resource Kanage- 
Z Oec 75. 
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d. Ca'.ulate the total recurring price for quantities purchased 

from the prime (sole source) contractor before the competition. Including split- 
buy points if appropriate. If a second source is plam.ad before buy-out 
competition, their total contract price (including non-recurring costs) 
should be determined and added to that of the pfime contractor to get a pre- 
competition total price (excluding sole source non-recurring costs). 

e. Subtract the sum of Steps 3c and 3d from the total ir. Step 3b to 
determine the expected savings credits due to competition. 

STEP 4. Determine total savings debits . 

a. Determine price to develop the second source, if planned, by 
multiplying the number of Items consumed In the educational buy by the basic 
unit price for those items consumed. 

b. Deterr other costs incurred solely to support competition. 
Administrative costs to the Government of awarding and administering the 
second source procurement should be develoued and treated as a savings dellt. 

c. Determine the contractual support price paid to the prime contractor 
to support a second source. 

d. Determine any additional costs due to program stretch-out to 
develop a second source. 

e. The sum of costs 1h Steps 4a through 4d !$ the exited savings 

debits. 

STEP 5. Determine the expected effect of competition . 

a. Subtract the total savings debits in Step 4e from the total savings 
credits In Step 3e to determine the expected net savings. 

b. Compute the expected savings percentage by dividing the savings 
In Seep 5a by the total price In Step 3b. 
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c. Determine L'e expected cross-over point by calculating the 
quantity at which the sa' ,gs debits equals the savings credits. 

D. COMPETITION IND EX. 

The quantitative results derived from the forecasting methodology must be 
viewed In light of the qualitative factors which Influence potential savings 
due to competition. These considerations will vary between systems, contractors, 
and Industries. In a given situation some factors may have an extremely strong 
positive or negative Influence, or they may have no Inf luen ce. 

To apply the competition index, one evaluates the various factors 
as to the impact they are likely to have on the competitive environment. 

This evaluation ranges from "extremely strong increasing influence" thru 
"no influence' to "extremely strong decreasing influence." A numerical 
score ranging from +10 to -10 is thus assigned for each factor. A relative 
weight indicating the overall importance of the factor being considered to 
the other factors should be assigned if the factors are not considered to 
bo equal in weight. For comparability among weapon systems, the factor 
weights should he normalized after their relative importance is established. 

The summation of the product of the normalized weights and scores is the 
competition index. This index is then compared with the index for other 
systems in the data base. Figure 4-5 contains the format for computation 
of the competition index. 

1. Percepti on of Co m petitive Position . A firm's perception of its 
competitive position has a strong influence on its bid price. Its bid price 
is opt to be higher if the firm is the system developer and the only one 
who has produced the item or has produced the item in recent, years. As 
other firms learn to produce the item at low, moderate, nr high production 
rates, the bid prices are lowered. Capacity and manufacturing equipment 
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SYSTEM/WN: 

CONTRACTOR: 


'•ilau;<E ‘♦-t) 
COMPETITION INDEX 


FACTORS 


Perception of Competitive Position 

l. Production experience 

b. Capacity 

c. Age of facilities 

d. Area wage rates 

e. Union 


2. Anticipated Future Requirement* 

a. US 

b. fHS 

C. Spinoffs 
d. Other components 


3, Economic Conditions 

a. Current 

b. Future 


Company Goals 

a. immediate 

b. Long rai je 


S. Risk Assumption 

a. Technical risk 

b. Quality of TOP 


6. Capital Investment 

a. Oollar value required 

b. Use of GTE 

C. Type of equipment 

7. Make or Buy Considerations 

Sole-source suOcontractors 
b, Government directed 
subcontractors 


WEIGHT 


TOTAL 












8. Other 

a. Type* of contracts 

b. Should cost 

C. Value engineering 


TOTAL 


1 Asslnn scores based on the fallowing scale: 
Extremely Strong Strong IncreasingiWeak Increase 
Increasing Influence I Influence (influence 

♦10 «S *i 


Unknown or i Weak Decreasing (Strong Decreasing i l»t«-c-ely Stroe 
No Influence Influence Influence Decreasing 

0 *1 I -S Influence -1 
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can Influence bid price. Too much excess capacity requires that overhead 
be allocated over a small amount of output, thus driving the bid price up. 

At the same time, the need to enlarge output to absorb overhead can work 
towards a downward adjustment In ^rlce. The age of manufacturing equipment, can 
Indicate higher costs If the equipment Is Inefficient or obsolete. Area wage 
rate differentials and union agreements also affect price. A strong union may 
force a higher price due to higher wages and Increased costs of benefits, and 
may dictate uneconomical make or buy decisions. Wage rates vary throughout 
the country. If a firm Is located In an area where wage rates are high, this 
tends to raise the bid price. Such factors also may Increase the bid price 
of a competitor who perceives a competitive advantage based on his own 
circumstances. 

2. Anticipated future Requirements . Many firms base the bid price on 
quantities in excess of those basic quantities expressed in the solicitation. 
The greater the anticipated requirements for a given item, the lower the 

bid price. This Includes both US 'equirements and FMS requirements for the 
item. The possibility of technological spinoffs with commercial or other 
Government value will lower price. The possibility of obtaining additional 
work on other system components will also lower price. 

3. Economic Conditions . In unstable economic times, contractors are 

likely to include contingencies in the bid resulting in an increase in the 
bid price. If economic conditions in the future are generally gloomy for the 
country or an industry, bid pr, 're apt to be lower in the hope of capturing 

long-term business. Conversely, if good times are ahe.d and an industry 
expects ample business, the bid price will tend to be higher. 
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4. Immediate and L ong-Range C omp any Goa ls. The objectives of a firm 
often Influence the bid price. The desire to maintain a certain coniuercial/ 
Government product mix can have a postive or negative Impact on price. A 
strong desire to enter a state of the art market will tend to reduce price, 
future expansion plans will also influence price. Minimum return on invest¬ 
ment objectives may increase price. 

5. R isk Assumptio n. The amount of technical risk assumed by the con¬ 
tractor Involved in producing an Item Impacts bid price. The higher degree 
of technical risk, the higher the price. This Is closely related to the 
quality of the TOP. The better the TDP, the lower the ultimate price. 

6. Capi t al Investment . The higher the capital Investment involved in 
production of the item, the higher the price. Also, firms which use a lot of 
Government furnished equipment can generally charge a lower price. The type 
of capital investment also has a strong Influence on price. If the investment 
is for items with a long productive life or which can be used for the pro¬ 
duction of various items, the bid price will be lower. 

7. Make or Buy Considerations . If an Item is largely subcontracted and 
the prime contractor is primarily a fabricator of various sole source subcon¬ 
tractor outputs, there is little potential for savings. A large number of 
Government directed sources have the same effect. Competition Is then only 
for fabrication and inspection costs, overhead, G&A, and profit These costs 
may be less than 30 % of the price of an item. 
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8. Other . This category includes such factors as existing types of con¬ 
tracts, should cost, and value engineering. The mix of fixed-price type con¬ 
tracts to cost-type contracts has an impact on price. Generally, the larger 
the number of fixed-price type contracts the more stringent the cost controls. 
Consequently this lower the price. Should Cost techniques are traditionally 
considered to result in lower prices, and a firm's history of using value 
engineering royalties as a substitute for profit can result in greater savings 
Any other factors peculiar to a specific situation which will have a sig¬ 
nificant impact on savings due to competition should be included in this 
category. For comparability with the competition index for other systems it 
is imperative that all additional factors be completely documented. 




The forecasted savings methodology can be a valuable tool for the procure¬ 
ment decision maker. It provides a numerical estimate of the expected savings 
(or loss) from competition as well os an analysis of those qualitative factors 
infloc-nring the competition. With such Information the decision maker can 
feci confident in his decision to continue In a sole source situation or to 
introduce competition. As additional systems an added to the data, base nud 
refinements arc made where needed, the applicability will be broadened. 

To gain full advantage of the forecasted savings methodology, it must he 
properly applied. Figure 4-6 graphically depicts the procedure and decision 
points in a typical application. If an analysis of the factors influencing 
the competition show that competition is possible, a forecast of tha expected 
savings should be made. If the analysis shows that competition is not possible 
the (Vcislon should be to continue in a sole source environment. A competition 
index should be determined if a positive savings Is forecast. If loss is 
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FIGURE 4-6 

PROCEDURE FOR APPLYING THE 


FORECASTED SAYINGS METHODOLOGY 



82 







forecast, the decision should be to continue in a sole-source situation. If 
the competition Index is positive* competition should be introduced. If it Is 
negative, a re-evaluation should be made of the savings forecast paying close 
attention to the sensitive variables. When a positive savings is still fore¬ 
cast after the re-evaluation, but the competition index remains negative, the 
decision is not automatic, but becomes a matter of judgement as to the probability 
of a savings based upon the relative strength of the quantitative and qualita¬ 
tive measurements. 

One caution is noted here that should be remembered when applying this 
methodology and resolving the above conflict. The data base upon which the 
regression model was structured was not randomly composed but consists primarily 
of those systems where a conscious decision was made to compete, for whatever 
reasons; and a savings was probably expected and usually obtained. The numerical 
savings forecast using this data base will therefore be biased somewhat in 
favor of competition. This does not present a problem when the competition 
screen rnalysls, the forecasting methodology, and the competition index all 
favor competition. It dees mean that the competition Index should be given 
sligin ly more weight when a conflict between it and the savings forecast exists. 






:ic && 


83 






CHAPTER V 


COMPETITION 


A. A PER S PECTIVE OF COMPETITION 

OMB Circular A-109, Major System Acquisition, continues to stress 

the need for competition in the federal Government's acquisition process. 

The Department of Defense is responding to this emphasis and is seeking to 

increase competition in the production of complex, Mgh cost weapons 
15 

systems. 

Much has been written about competition and how it saves the Government 
money when introduced into weapons systems acquisition. Most of the studies 
claim substantial savings through reduced unit prices and attribute the 
reduction to competition. While this report supports the belief that 
savings have been made in the past and will continue to be made in the 
future through competition, it recognizes that competition does not always 
result in a savings to the Government, and that when savings do occur, not 
all the price reduction creating the savings is due solely to competition. 

A portion of the price reduction is due to contractor learning. It also 
recognizes the expenses incurred by the Government to obtain a competitive 
environment and identifies some of the problems that may be created by 
establishing competition. 


15 

Church, 0. W., “Defense Procurement Policy Goal: Maximum Competition, - 
Cotnnanders Digest, Volume 20, No. 21, December 8, 1977. 
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Figure 5-1 Illustrates the approach this study uses to recognize 
contractor learning. The asterisk or projected bid price Is determined by 
extrapolating the sole source cost improvement curve to cover the com¬ 
petitive procurement quantities. The triangle or actual competitive bid 
price is the actual unit price bid by the winning contractor regardless of 
who wins the competition. The portion of the price reduction attributable 
to competition is that portion between the asterisk and triangle. A 
continuation of sole source contractor learning accounts for the remainder 
of the total price difference since it Is reasonable to assume that a fixed 
price contract could have been negotiated with the sole source based on 
a continuation of the sole source teaming rate. 

Simply using unit price reduction as the yardstick for measuring the 
impact of competition can be very misleading. In addition to learning, 
it Ignores other costs and risks that, when considered, could change what 
would appear to be a net savings into a net loss. Figure 5-2 further 
illustrates the difference in these two views of competition. It was com¬ 
piled using actual cost and price data from the weapon systems reviewed 
by APRO. Colutnn number three shows the percentage reduction in 
unit price in going from a sole source situation to the first competitive 
buy. Column six gives the results of exercising the estimated savings 
methodology whieh Includes consideration of learning, inflation, and com¬ 
petition related expenses incurred throughout the entire production program 
in addition to hardware unit price differences. The two approaches of 
measuring the impact of competition produce considerably different results. 

Using the price difference approach some previous studies have failed to 
examine post-award performance. This can be especially misleading in situa¬ 
tions where the new contractor never delivers the item and the Goverrment is 
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NOTE: The apparent savings based only on price difference exceeds 
the actual savings due to competition primarily because It 
fails to consider contractor learning. 





Copperifop o* Two Approak bes for Measuring Savings FromfCcropetltlon. 












forced to return to the sole source In order to obtain the item. If the 
three situations wnere this occurred In the present study (ARC-131, UPM-98 
and PP 4763) are excluded from the data base the average savings under the 
price difference approach would be 46.8*. Under the project learning 
approach, the average savings would be 16.It. The costs of these aborted 
procurements have been taken into consideration In the ESM calculations. 

B. COMPETITION BENEFITS 

The benefits of competition are numerous. Obviously, reduced weapons 
system unit price Is the major benefit to be gained by the Government from 
engendering competition. As shown In Figure 6-1, the average savings for 16 
weapon systems was 10.8*. Total dollar savings was $310 million, but benefits 
other than cost are also to be expected from competition. 

One such benefit Is the knowledge that the competitive contract price is 
at or near a fair and reasonable minimum without the necessity of conducting 
expensive Should Cost studies or dueling with the contractor over a negotia¬ 
tion table. The competitive environment tends to accomplish this for the 
Government without the large cost and manpower outlays of the Should Cost 
approach. 

Another benefit is an expanded production base from multiple producers. 

In the event a Urge quantity was urgently needed, two producers could be 
used to meet the requirement when a single producer lacked the capacity. 

A proven TOP Is yet another benefit of coaoetUion. The fact that a 
second contractor produces the system from the TOP and not sole source internal 
drawings or oroprietary Information tends to verify the Integrity of the TOP 
for other purposes such as maintenance end repair. 



Still another benefit Is the Inherent appeal of competition. It allows 
every competent producer a chance to bid on the Item. No sole source justi¬ 
fication Is needed for Congress or the public when competition Is Introduced, 
and the aura of “fair play and a good price 1 * Is maintained. 

C. COMPETITION COSTS AND RISKS 

The benefits of competition can be significant, but they are not to be 
gained without some cost or risk. As shown In Figure 6-1, five of the sixteen 
systems analyzed actually lost money when competition was introduced. 

Generally, a Project Manager has an easier and happier life If He 
stays with the system developer throughout the production of his Item. The 
system developer has amassed the huge amount of knowledge required for 
successful production of the Item, This knowledge Is not easily transferred 
to a new producer. In most instances, a new producer will experience pro¬ 
duction difficulties which may lead to delays in delivery and/or Increased 
costs. 

Over the years of development and early production, the Project. Manager 
and system developer should have developed a healthy working relationship 
which can be jeopardized when competition is introduced regardless of the 
outcome of the competition. The system developer also becomes imbibed with 
a sent* of pride in and responsibility for the item. This can be lost wnan 
production is transferred to a new producer where it may be considered “just 
another jeb.“ 

To make the decision to Introduce competition requires a comparison of 
the benefits as discussed previously with the expected costs and risks 
associated with establishing a competitive environment. Certain costs are 



obvious and well defined such as the amount paid to a prime contractor to 
support the education of a second source. Other costs are not as obvious or 
as easily quantified but may be properly charged as a cost of competition 
depending upon the circumstances. Such a situation is the educational buy 
for a second source. 

The educational buy is usually a small quantity of hardware used to 
verify that a contractor's product Is technically acceptable. If these 
units are tested to destruction; their cost should be charged against the 
savings expected from competition. If the units are tested and then added 
to the inventory to reduce the remaining quantity needed to meet program 
requirements, no charge should be made. 

The costs of stretching the program production schedule to accomodate 
competition are properly chargeable against expected savings, but they 
can be very difficult to Identify and quantify. Possible production 
break* with resulting cost chanaes and lost learning are debits aoainst expected 
savings. The respective quantities procured from two contractors in a 
split-buy situation may force the contractors to produce at some other 
than their most efficient production rate. Other things being equal, one 
contractor should be able to produce the total quantity at a lower average 
unit price. 

Government in-house resources required to manage and support competitive 
environments are generally larger than for a sole source environment, 
sometimes substantially larger. One document estimated the additional cost 
exceeded SI million in a S35 million program.^ These costs are also chargeable 
against expected savings* even though this study did not include them 
because of time constraints. 

^“FAAR Cost Study.** US Army Missive Command, Redstone Arsenal, 

Alabama 3S8Q9. 4 January 1973. (Confidential). 
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Even more elusive than the above costs are the risks of additional costs 
or problems caused by other factors Influencing competition. The costs 
associated with these factors are not easily forecast but are ve»7 real 
expenses to the Government when they occur. An example of such a cost is 
the unrecouped progress payments made to a contractor that goes bankrupt 
while attempting to produce the item. Another is the schedule slippage 
caused in some other proqram when the item being procured competitively is 
not available and 1$ Government Furnished Property for thal program. 

The possibility of a contractor “throwing darts'* in arriving at a bid 
price is another risk present with competition. This buy-in possibility 
always exists. Sometimes it is intentional; at other times it occurs 
through ignorance of system requirements or problems. The situation 
usually creates numerous problems in the Government/contractor relationship 
which many times must be solved in court. A large disparity between the 
bid price of the winning contractor rnd that cf the system developer is 
one early indicator of such a possibility. 

Another risk always present in competition is an inadequate TOP. 

Although the package is reviewed and approved by the Government prior to 
competition, numerous production or design problems can occur. These 
problems then become vehicles for the second contractor to gain additional 
funds, The sole source contracto* (developer) does not have sueh an “easy 
out 1 * with a bad TOP since they have a vested interest in it and may retain 
some sense of responsibility for it. 
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Product quality can be affected adversely when competition forces 
contractors to lower their costs as much as possible. Where possible, a 
contractor may substitute materials or subcomponents of marginal quality 
which result In higher risk of problems In the field. A new vendor offering 
a lower price be selected for a critical, expensive subcomponent. If 
the item does not fully meet specifications, a waiver may be needed to 
meet the delivery schedule. Yet specifications must 6e adhered to rellgously 
if we are to insure Interchangeability of parts and compatibility between 
items produced by different manufacturers. 

Another very real risk Is the decrease in troop readiness when deploy¬ 
ment of an Item Is delayed due to delinquent deliveries or no deliveries at 
all from a new producer. 

The costs of competition and risks of additional costs can turn what 
would have been a net savings into a net loss for the Government. Although 
these costs and risks may not be easily measured or forecast, their existence 
must be recognized, and they must be analyzed, as part of the decision 
to go competitive. This Is precisely the purpose of this study effort - 
to provide the techniques necessary to analyze the costs, benefits and risks 
involved in competition. It is submitted that, given the state of the art 
in cost analysis, the methodologies provided here are the best available for 
assessing and forecasting the effects of competition in weapons systems 
production. Implementation of the study recommendations will insure effective 
use of these technique* 
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CHAPTER VX 

CONCLUSIONS AND RECOMMENDATIONS 


A. CONCLUSIONS . 

The savings achieved by introducing competition into the procurement 
of weapon systems can be reasonably estimated. The estimated savings 
methodology (E5M) developed for this purpose considers inflation, 
contractor learning and competition related expenses in addition to the 
differences in recurring unit hardware price. It has been exercised on 
10 different missile or electronics systems, figure 6-1 summarizes the 
results of those applications. The dollar savings column is in millions 
of IY 72 dollars. 


FIGURE 6-1 

SUMMARY CF ESM APPLICATIONS 



PERCENT SAVINGS 

DOLLAR SAV: 

SYlrlf.ll 

(LOSSl 

.... (Loss; 

TOW Missile 

• 8.5 

61.3 

TOW launcher 

30.2 

83.5 

DRAGON Round 

2.7 

8.0 

DRAGON Tracker 

12.0 

12.2 

Sim.LFI.ACII Missile 

5.9 

18.3 

TAAR Radar 

16.6 

4.8 

1 AAR TADDS 

18.2 

2.0 

PRO-// Radio 

34.8 

52.6 

ARC-131 Radio 

(2.1) 

(.fi) 

UPM-00 Test Set 

3.0 

.08 

SIIRIKL Missile* 

51.0 

103.2 

SID!WINDER Missiles* 



AH1-UIJ GCG 

(4.0J 

(6.7) 

A1M-9D/G GCG 

2.7 

(1.9) 

Standard Missile* 

(3.9) 

(ii.n) 

BULLPUP AGH-12B Missile* 

16.0 

38.3 

MARK 46 Torpedo* 

(13.2) 

(52.9) 

AVG 

* 10.8 



'System analyzed by Tccolote Research, Inc. 


93 



Savings were generally obtained from introducing competition. Using 
the LSM, the average percent savings for the 16 systems reviewed was 10.835. 
This is loss than the amount of savings historically claimed. Five of the 
16 systems show a loss. 

These results reflect the quality of the available cost data, since 
the CSM is only as good as the data available to support it. If the input 
data is reliable and accurate, the ESM provides a reliable estimate of 
savings achieved. Whenever the cost data has shortcomings, assumptions 
. ro necessary to complete the ESM. The estimates given in Figure 6-1 are 
believed to be the most reliable estimates available from the current data 
base; even though there was considerable variation in the data quality 
among the systems. 

The current formats used to collect cost and quantity data for cost- 
improvement curve construction can be improved upon. Speciiicaliy, the 
111) form 1921-1 and DD Form 1921-2 need to be structured so they are 
compatible with each other and contract information and do not need to he 
supplemented with data from other sources. Although the concept of learning 
does not apply equally well to all cost factors reported on the forms, 
valid cost information needs to be collected from which cost-improvement 
curves can be constructed that capture gross contractor learning based 
open recurring hardware unit cost. Since the ESM is highly sensitive to 
the sole source contractor's cost-improvement curve, it is imperative 
that the cost data be as realistic as possible. 


94 






fROKCOP* 


I he d<i ta hose established during the review and nnu lysis of the systems 
I i-.ii d In Figure 6-1 has allowed the development of the forecasted savings 
iiN'inoiiulogy (FSM) The FSM provides an estimate of the expected savings 
or loss from introducing competition as well as an analysis of the quali¬ 
tative factors influencing competition. It can be a useful tool for the 
Comptroller of the Arn\y in budgeting for future systems similar to those 
that comprise the data base. The FSM can also be used to provide an in¬ 
dependent estimate of expected weapon system cost for comparison with the 
i'rujcM.l Manager's estimate. It is relatively simple to apply .and includes 
an analysis of both the qualitative and quantitative factors influencing 
the competition. 

Savings ore not to be obtained without some expense ar.d risk assumption 
associated with introducing competition. The Government benefits finan¬ 
cially from competition only if net savings are realized after all 
competition related expenses are accounted for. These expenses and risks 
may not be easily measured, but their existence must be recognized and 
analyzed as part of the decision to go competitive. To do otherwise is 
to blindly accept general policy at the risk of incurring a loss that 
could have been avoided. 

B. RECOMMENDATIONS 

The estimated savings methodology and forecasted savings methodology 
have been developed as tools to assist In determining tho impact of competi¬ 
tion. They provide a means of addressing the factors that influence 
competition and forecasting the outcome of introducing a competitive situa¬ 
tion. The following recommendations are offered to make the most effective 
use of these methodologles. 
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1. Adopt the estimated savings methodology (ESH) as the Comptroller 
of the Army approved procedure to estimate savings acnloved from competition. 
It Is relatively simple to apply and theoretically sound. 

2. Test the forecasted savings methodology (FSH) on a system meeting 
the required competition structure to verify Its applicability and accuracy. 
Two possible test systems are the Navy's Sparrow 7F and Standard Missile 
Two missile systems. 

3. If the FSH Is verified through testing, adopt the forecasted savings 
methodology (FSM) as the Comptroller of the Army approved procedure for 
Independently forecasting savings expected from competition. This estimate 

’s to be compared with the Program Manager's estimate. The FSH Includes 
an analysis of both the qualitative and quantitative factors Influencing 
competition. 

4. Also, If the FSH Is verified through testing, adopt the forecasted 
savings methodology as the Comptroller of the Arr^ approved procedure to 
forecast budgetary requirements for future missile and electronics systems 
being considered for competition. It provides the best available prediction 
of future system cost and Is based upon an In-depth analysis of 16 missile 
and electronics systems. 

5. Revise the formats of DO Form 1921-1 and 1921-2 to be compatible 
with eeeh other and provide for the construction of realistic cost-improve¬ 
ment curves. It may be that one form that captures the learning achieved 
in recurring hardware unit cost will be sufficient. 

C. Expand the data base to include additional weapon systems or Items 
that meet the criteria of sole source production followed by one or sure 
competitive buys. The regression model in the FSH is useful for forecasting 
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savings for similar systems; (i.e., missiles and electronics) but the 
general methodology applies to all weapon systems. If a data base can 
he established for munitions or aircrafts for example, the methodology 
can he adapted to apply to those systems as well. 
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appendix a 

PRICE INDICES FOR MISSILE PROCUREMENT 


FY 

INDEX 

64 

.791 

65 

.610 

66 

.850 

6/ 

.656 

66 

.86. 

69 

.510 

70 

.923 

71 

.956 

,2 

1. 000 

73 

1.024 

74 

1.146 

76 

l.znu 

76 

1.335 

77 

i An 

73 

1.601 

79 

1.700 

80 

1.792 

SI 

1.890 

82 

1.992 

83 

2.100 


KOTE- Indices fur FT M - FY 75 are compound t*dle*s Fihma tK** “F-tseor'cM 
N0 E ‘ iRfUtiOii !«**» #««• MCWr dated » *t 75 »■*«« for 77 

4 re estimate* of actual escalation. i«d»ee* ^ n ? ° t * v J? *£%!;*' 
ansite touted bavcvJ or. the indices provided i*‘ i «*> 
gevtc* CesttitUf (SRC fen* 78-148). Office of tut* toftjrtru Tto» «• IU 
k nay. dated 22 Ao? 2/. 







APPENDIX B 


PRICE INDICES FOR ELECTRONICS PROCUREMENT 


FY 

67 

68 

69 

70 

71 

72 

73 

n 

7b 

76 

77 

78 

79 

80 
81 
82 
88 
84 


INDEX 
.831 
.8599 
.8082 
.9173 
.9533 
1.0000 
1.0351 
1.0721 
1.1924 
1.2857 
1.3945 
1.4744 
1.5476 
1.6154 
1.6801 
1.74/5 
1.81/5 
1.890' 


“Ini lution/PHu> Escalation Instructions," ECOfl fVtiyhU*,. 11 1 
C-4, V'i'w.* 7. Electronics Cownuiid, fort MuMiwulh* R»*v/ Ocnsey. 
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Pro: iimiianf Analyst, U. S. Army Procurement Research Office, ALMC. Prior 
to joining the U. S. Army Procurement Research Office, Mr. I ovett was a 
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university. 
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